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COMPLETE OUTFIT INCLUDING PLANER, SAW, LATHE & ELECTRIC 1 MOTOR 
AND MANY USEFUL ATTACHMENTS | 
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FAST— ACCURATE —COMPLETE 





Every kind of woodworking operation 


This is a COMPLETE All-Electric Shop. It 
costs a lot less than most other outfits—and for 
every dollar you pay, you're getting THE 
BIGGEST VALUE—you can’t beat it, any- 
where! You can prove every word of this by 
actually using the -Workace Woodworker at 
home orin business . . . . You'll find it fast 


and accurate—you can perform every kind of wood- 
working operation, make furniture or other useful 
and decorative things for your own home or for 
profit. Planing, sawing, turning, drilling, grinding, 
sanding or buffing—it is all the same to the 
Workace Woodworker. You can save time on every 
operation, do the work better and cleaner, too! 


Amazing low price 


- includes everything 


That’s because all the modern up-to-date 
manufacturing facilities of the J. D. Wallace 
Company, suppliers of standard woodworking 
equipment for industrial and commercial 
uses, are utilized to produce the Workace 
Woodworker. Materials and workmanship 
are 100% and the designing of the Workace 
is strictly professional. Woodworking plants, 
pattern shops, carpenter and cabinet shops all 
over the world use Wallace equipment. It’s 
the kind of machinery you want—you can’t 
afford to own any other. 


Become an expert woodworker 


There is no end to the number of useful and 
decorative things you can make with the 
Workace. Tables, chairs, footstools, screens, 
lamps, lattices, fences, cabinets, doil houses, 

iadbaecen chests—you’ ll soon become an 
expert. Woodworking is the greatest hobby 
a mancan have—hundreds turn it to profit too. 


The Workace Woodworker has power, 
strength and capacity to handle quickly and 
economically any job you'll ever want to do 
...mitering, tapering, rabbeting, beveling, 
slotting, turning, crosscutting, ripping—any- 









Includes all this: 


4” Planer 

8” Circular Saw 
6” x 36” Lathe 

8” Dise Sander 
6” Buffing Wheel 
5” Emery Grinder 
4” Drill Chuck 
4%" H.P. G. E. 


Motor, 110 
Volt, A. C., 
60 cycle 


Endless V_ Belt, 
two 4” and one 
214,” V Belt Pul- 
leys, Cast Iron 
Sub Base and 10 
ft. Cable with 
separable Plug. 








thing. Every unit works from the motor. The 
mgt are sturdy and well-fashioned. The regu- 

ar Wallace UNQUALIFIED GUARANTEE 
assures replacement of defective parts for one 
year. 


EASY TERMS 


Get the outfit right away 
SEND TODAY 


The terms are all in your favor. In fact, this 
whole advertisement, the merchandise offered 
and the easy method of purchasing is new 
and revolutionary. 


A small down payment brings the complete 
Workace All-Electric Woodworker ready to 
set up and use right away. The monthly 
payments are so small you’ll scarcely miss 
them. Many pay for their Workace Shop 
out of profits from the work it does. So can you. 


Get it—use it—you’ll find the Workace 
Electric Woodworker the best investment 
you ever made. Send this coupon now— 
today—and we'll see that you get full details 
and a complete description right away! 








J. D. Wallace & Co., 
Wilcox and California Aves., 
Chicago, Illinois. 





The Planer and Cir- 
cular Saw are each 
complete units and 
may be purchased 
separately at the cor- 
respondingly low 
price of $25.00 each 


That Workace Electric Woodworker sure looks good to me. 
I want to know ALL about it, including your easy terms, 
right away. 
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q Used Cars, 
Good | Will 


CadillacLa Salle Dealers 


Millions in money cannot buy good-will. 
Yet good-will is the only investment which 
will return sure success to the used car busi- 


ness of Cadillac-La Salle dealers. 
So Cadillac-LaSalle dealers freely offer their 


integrity, their desire to satisfy, their busi- 
ness reputation to secure the good-will of 
their customers. 





1 

6 You need never hesitate to rely upon the 
Cadillac-La Salle dealer’s word in the matter 
of used cars. You may be sure that he will 


not risk his future in his dealings with you. 


CADILLAC MOTOR CAR COMPANY 


Division of General Motors 


Detroit . - “ Michigan 














J 
What is a Good | — syomsne.yoron can commner —ra—tae 
Used Car? 
Since it does not obligate me, I should like . copies of 
How cana buyer make sure of 100 your booklet of facts, “What A Good Used CarCan Give You.” 


cents’ worth of good used car for 
his dollar? What should a good 
used car provide. . Signed 


This booklet, “What a Good Used 
Car Can Give You,” presents 
twelve facts which answer these 
questions. A copy gladly sent on 

request —or your Cadillac-LaSalle 
dealer will supply you. 
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Health and ance 


New Gains by Medicine . F 

Measuring Your Sunburn Rate . 

Electric Machine Cures Cold in Few 
Minutes. . 

Colds Are the Costliest 

Cancer Cost Near a Billion . 
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Will History 
Repeat? 


Early in 1925 investors were offered 
the opportunity to purchase shares in 
Financial Investing Co. of New York, 
Ltd., a general investment trust under 
management of United States Fiscal 
Corporation. 

Between April, 1925, and April, 
1928, an investment of $1550 in 100 
shares returned a cash profit of $470 
and the investor could have sold his 
stock at a market profit of $875—a 
total three-year profit of $1345 on 
$1550 invested. 


Two Dividend Increases 
Plus Extras 


The initial dividend rate of 10% was in- 
creased to 12% July 1, 1927, and to 16% 
July 2, 1928. Six extra cash dividends have 
also been paid, making total payments on 
the $10 par value shares as follows: 


Current 
Price of 
Year Ended Regular Extra Total Shares 
April 1,1926 ... 10% 2% 12% $18.50 
April1,1927 ... 10% 3% 13% 20.00 
April1,1928 ... 12% 2% 14% 26.25 


July 2, 1928 (3 mos.) 4% (annualrate16%) 28.25 


You May Now Invest In 
SECOND FINANCIAL 
INVESTING CORPORATION 


All the shares of Financial Investing Co. of 
New York, Ltd., having been sold at prices 
increasing from $15 to $28.25 per share, 
United States Fiscal Corporation now offers 
you shares in Second Findncial Investing 
Corporation. 

Since these two investment trusts are 
under the same management and alike in 
major particulars, it is anticipated that 
history will repeat itself, the new trust du- 
plicate the success of the old and pay similar 
profits to shareholders. 

You now have the opportunity to become 
an original stockholder — to invest $100, $500 
or any larger amount in Second Financial 
Investing Corporation before any substantial 
increase in price occurs. 


Learn How to Make 
Big Profits Conservatively 


It is all explained in our booklet, “The In- 
vestment Trust—from the Investor’s View- 
point,” and in literature describing Second Fi- 
nancial Investing Corporation. Mail the cou- 
pon and profit by reading this free literature. 


UNITED STATES FISCAL 
CORPORATION 


Managers of 
Second Financial Investing Corporation 


Financial Investing Co. of New York, Ltd. 
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= 50 Broadway, New York * 
= Please send me, immediately, your free & 
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A Shoe-string Adventurell 
in the Stock Market 


By Wauuace Ames, Financial Editor 


CHAPTER I 


LL, boys, I’m all set for a kill- 
ing,” announced Howard Bullard, 
as he and three cronies sat down 

and began to deal the cards for their 
weekly bridge session. 

“Don’t be too sure,”’ suggested John 
Snyder. “I seem to remember that you 
were the big loser last week.” 

“TI wasn’t speaking of winning at 
bridge, although there is no one in this 
bunch to worry me,” retorted Howard. 
“*I was just enlightening you. I am going 
to clean up some of this easy money in 
the stock market that I hear so much 
about.” 

Andy Dyer joined in. “Every one I 
meet these days is dabbling in stocks 
and if they are making one-tenth the 
money they talk about they’ll all be sail- 
ing to the Riviera in their private yachts 
this winter. I’ve been thinking of taking 
a flier myself.” 

“What did you buy, Howard?” in- 
quired Bob Stoddard, the fourth member 
of the group. 

“T didn’t buy anything yet,” explained 
Bullard. “Just made up my mind today 
to try my luck. I’m going to open an 
account tomorrow.” 

“Stop by and pick me up,” suggested 
Dyer. “I have a couple of thousand in 
the bank. Ill go down to the broker’s 
office with you and get rich too.” 

“Umph!” grunted Bob. “Guess I'll 
tip off my friends to sell short. When you 
two start speculating in stocks it is the 
best sign that I know that the market is 
going to break.” 

“Hey!” broke in John Snyder, “did we 
get together to play bridge or to listen to 
you fellows razz each other?” 


CHAPTER II 


“What you going to buy?” asked 
Andy as he and Howard started for the 
broker’s office at noon hour the next day. 

“Guess [ll take a flier in Wright 
Aero,” said Howard. “I’ve been watch- 
ing that stock. Only a few days ago it 
was selling below 100. It has been going 
up to beat the band, sometimes ten and 
twenty points a day. It’s over 200 now; 
wouldn’t surprise me if it sold over 1000.” 

“Not for me,” remarked Andy. “You 
want to make money too fast. I read in 
last night’s paper about the merger of 
Chrysler and Dodge. I’m going to buy 
Chrysler and be satisfied with 50 points 
profit.” 

Howard Bullard bought 50 shares of 
Wright Aero at 230 on margin, putting 
up $2,500 and Andy used his $2,000 to 
margin 100 shares of Chrysler which he 
got at 83. And thus ends Chapter IT. 


CHAPTER III 
“What did Wright Aero do today?” 





inquired Bob Stoddard when the bung 
got together a few nights later. 
“Plenty,” was the laconic reply of Hoy. 
ard Bullard. “I was cleaned out today” 
“That’s tough. How’s your Chrys. 
ler?” asked Bob, turning to Andy. 
“Great! After the merger was ap 
nounced in the newspapers I guess all the 
‘insiders’ began to sell, and one'of them 
sold to me. The stock dropped 15 points 
from the price I paid. I just sent the 
broker another $1,000 margin. If the 
stock ever gets back to near what I paid 
for it I am going to get out. Otherwise 
I'm cleaned too.” 
“Are we going to play bridge or aren't 
we?” asked John Snyder. 


CHAPTER IV 


“Things were a little quiet at the office 
this morning,” said Bob Stoddard, when 
the trio met for lunch next day, “so] 
made up some figures I want to show 
you fellows. 

“In spite of the joshing and razzing 
that takes place whenever our bunch gets 
together we are good friends and it is in 
the spirit of real friendliness that I am 
going to show you what I have done in 
the way of investing. I never talked 
about it before because you chaps knew 
so much before you got burned in the 
market that you would only have laughed 
at me. 

“While you have been losing money in 
the market I have been making it. And 
making a lot of it too. Five years agol 
invested $1,368 in fifteen different stocks, 
one share of each. I did not buy on mar- 
gin, but outright. 

“All I knew about Wall Street was 
that if I went in on a shoe-string fora 
quick turn I'd get it—the wrong way. 
But we had just gone through a few years 
of depression and the prices of even the 
best securities were low. When I bought 
stocks I planned to hold them several 
years if necessary. I would receive 
dividends from most of them and maybe 




















some day I could sell part or all of my 
holdings at a substantial profit. 

“For the past five years I have sat on 
the sidelines with my stocks and watched 
the circus. Three years ago I began to 
notice that people of my own acquaint- 
ance, who seldom dabble in the market, 
were getting interested. Two years ago 
this public interest was greater, during the 
last year still greater, and during the 
first half of this year it was intense. 

“TI began to notice that friends, like 
you two, were plunging headlong without 
rhyme or reason. Although I was partly 
joking the other night when I said it was 
time to sell if you fellows were going to 
take a flier I got thinking it over after the 
game broke up and decided that it was 
time to cash in my profit. 

‘So when you were (Continued on page 4) 
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Here's ro 
Food for Thought 


A salaried man’s earning power 
reaches its peak between 45 and 
50. Then, gradually, it tapers off. 


Consistant investment of a portion 
of your salary in Fidelity First 
Mortgage Real Estate Bonds main- 
tains your income when earning 
power from personal efforts tapers 
off. Think it over. 

Fidelity First Mortgage Real Estate Gold 
Bonds provide Safety—your first consider- 
ation. Savings Plan allows for monthly 
Payments earning 6% from the start. 

How Fidelity’s reputation and resources 
combine to safeguard every step in issuin 
Fidelity Guaranteed Bonds is explaine 
in an instructive booklet, It’s yours for 
the asking—write today for ““The House 
Be the Bonds.” 


BOND. # MORTGAGE ry 
MENTEERPresident ee ANCORPOBATED 195 


660 Chemical Bidg., St. Louis 
1188 New York Life Bidg., Chicago 
378 Colorado Nat’! Bank Bidg., Denver 








FIDELITY GUARANTEES EVERY BOND | 
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A Shoe-string Adventure 
in the Stock Market 


(Continued from page 4) 


going like lambs to the slaughter I called 
up my broker and sold out my stocks. 
My $1,368 investment brought me $5,742 
or a profit of $4,374 in addition to the 
dividends I have received during the past 
five years. 

“When some of the stocks I bought 
went way up in price they were split up, 
several new shares being given in ex- 
change for one of the old. Others gave 
stock dividends in addition to cash 
dividends. So, whereas I originally 
bought one share of each stock, I later 
owned anywhere from two to ten shares 
of some of them. 

“‘Here is the list of what I bought in 
1923, what I paid, what I sold for and 
what I made on each transaction.” 
Then Bob produced the following memo- 


randum: Price Price 
Paid Received Gain 
in 1923 in 1928 


2 Seer eee 66 182 116 
ee 95 173 78 
Pere Marquette.......... 2 133 91 
aemes @ Paeliie........... 22 128 126 

a5 6 wasoraéa-4 325 803 478 
Am. Power & Light....... 160 770 610 
me“. Fo. ae 125 179 54 
Am. Water Wks.......... 36 570 534 
NN, SEOs 0.4:5.0:0.9:4:0:09.0 0:0 63 146 83 
Pacific Gas & Elec......... 89 188 99 

§ Ueieieties .........- 473 1853 1380 
Am. Bank Note.......... 89 550 461 
American Can........... 90 520 430 
| ee ee 127 1020 893 
Gen. HMiectric............ 185 584 399 
Sears Roebuck.......... 79 412 333 

5 Industrials....... 570 3086 2516 
SR 325 803 478 
I 1 4:6.0.9-6:5:0-0-09:6:08 473 1853 1380 
S Immeeriae. . «2 5. 00 570 3086 2516 

Pere 1368 5742 4374 


“Recently I read a news item about 
automobile stocks. It showed what $100 
invested five years ago would have paid in 
dividends and increased market value. 
Between January 2, 1923 and June 15, 1928 
$100 invested in General Motors would 
have amounted to $1,034, in Packard, 
$1,002, in Nash, $939, in Hudson, $469, 
in Studebaker, $200 and in Chrysler, 
$1,977. 

$1,977 in Chrysler! ejaculated Andy 
Dyer. Impossible! Why, I stand to lose 
$2000 in that stock.” 

“Yes,” explained Bob, “but you and 
I are talking about two entirely different 
kinds of transactions. You bought on 
margin, blindly, at the recent high price 
created by wild speculation. You were 
gambling for a quick turn. The market 
broke and you now have your last cent 
tied up. If it goes lower and you can’t 
raise more margin you will be closed out 
as Howard was. If you had bought out- 
right you would not have been hurt by the 
decline and the chances are that some 
time hence you could sell at a profit, even 
above the high price you paid. 

“Believe me, boys, there is nothing in 
this shoe-string business for us. Divide 
your money between good bonds and 
good stocks. Once in a while you may 
cash in a big profit on some of your 
stocks, but, you'll never do anything but 
‘feed the kitty’ when you try for a quick 
turn. 

“What are you doing with your money 
now?” Howard Bullard asked Bob. 

“Tt is tucked away (Continued on page 6) 


Retire 
in | 5 years 


on your Present living Budget 


by investing in safe First Mortgage Bonds 


Follow the definite plan given in this 
book, and your financial independence 
is won. 


The plan works just as surely, whether 
you are now earning $1,000 or $100,000 
a year. 


The way is certain—each step plainly 
indicated and absolutely safe—inde- 
pendent of luck, business genius or 
speculation. 


Every fact has been harvested out of 
the 47 years’ experience of Cochran & 
McCluer in the first mortgage invest- 
ment banking business. 


The plan is so simple, anyone can 
understand it—so definite anyone can 
followit—and socer tain, noonecan fail. 


In addition to the Financial Independ- 
ence Plan and the unique budget 
schedule, the book gives suggestions 
that enable you to enjoy more of the 
good things of life, both while build- 
ing your independent fortune and after 
you have attained it. 


We invite the most skeptical to read 
this plain, straightforward, interesting 
book. 


Send coupon. We employ no sales- 
men, therefore none will call. 


ge eeueseoe2eg47gaTe 
{ Cochran & McCluer Co. J 
§ 46 .N. Dearborn St., Chicago, Ill. & 


Please send me, without obligation, 
14 your book, “How To Retire In 
. 


Mm 15 Years. 
this WOON: «.ssi0s0<0.0dcnssueseeesaien 


CY. ...55..s.cccceee State, ..0.000- 


Cochran SeM"Cluer Co. 


Established 1881—Never a loss to any investor. . 


46 North Dearborn Street, 
CHICAGO 
































How to Work with 
Tools and Wood 


This book explains in a simple, 
straightforward manner all the proc- 
esses of working with tools and wood. 


It takes all the mystery out of using 
tools and enables you to spend many inter- 
esting and profitable hours in your home 
workshop. All details are clearly explained. 


Price $1.00 
Popular Science Monthly 


250 Fourth Avenue 
New York City 
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ThrowYy A Shoe-string Adventure ki t 
» in the Stock Market irs 
Sy SM (Continued from page 5) Mortgage SAety 


in safe bonds. When prices are lower with many new 
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I shall probably buy some stocks again, Co e 

but whenever I do it will be for the nveniences 

long pull, and I will always fortify myself 

with a substantial proportion of my UARANTEED United First 

little nest egg in sound bonds. Mort Bends olf 
“Investments in real estate mortgage orcgage Loncs olter you 

bonds, public utility issues and shares of the safety of a well-secured first 

investment trusts and other good, home- mortgage — without any collec. 


spun investments will get you ahead 
surely, which is better than trying to get 


rich quick and not getting ahead at all.”’ Decide now to find out more 


tion or supervision worries, 




























about these tried and proven 
investment bonds— how they 
_— faster To Hel p You may be purchased out of in- 
than you come—how they will hel 
i Ma Get Ahead , eae 
ever shaved _ youreach your financial goal. 
HE Booklets listed below will help every j : ; 
Tiamily in laying out a financial plan. Write for further information today. 
They will be sent on request. UNITED STATES MORTGAGE 
“Ideal Investments” is the designation Pasar =a onl 
universally accorded Smith First Mortgage 365 ee 
D . 6%% Bonds which carry attractive tax U.S. Mortgage Building 
ry face with refund features. A history of the House and Detroit, Michigan % 


Resources more than $20,000,000 


In Canada: United Bond Co., Ltd., 
Toronto and Windsor, Ont. 


a ¥ information relative to their bonds and the 
towel thats all safeguards that surround every issue they 
offer may be obtained by addressing the 
home office of The F. H. Smith Company, 


Smith Building, Washington, D. C. 
The House Behind the Bonds reminds 


the investor of the importance, not only of 
studying the investment, but of checking up 
the banker who offers it. Address: Fidelit 
Bond & Mortgage Co., 1188 New York Life 
~ Building, Chicago, Ill. 
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“The Investment Trust from the In- 


t 
vestor’s Viewpoint,” presents an expla- Don’t fumble and § 






































Y nation of this form of investment in easily 
understood terms, illustrated with some in- ( 
teresting examples of how the genetal in- bl 
vestment trust will help the man with $100 grum e 
or more to get ahead. Published for free | | 
distribution by United States Fiscal Corpo- AN EVEREADY Flashlight will 1 
yong od tee at New York. Ask them spot a screw-slot in the dark so ; 
for a week at that a near-sighted man <a 
our expense! How to Retire in Fifteen Years is the miss it! Great for little jobs o 
. p 7 story of a safe, sure and definite method of careful adjustment. And takes 
| eet es A panama” agp establishing an estate and building an inde- half the grief out of any other 1 
| MOLLE. Find nome aos pendent income which will — you the tedious, time-wasting work that’s 
| we mean when we say rest of your life on the basis of your present got to be done in the dark. 1 
| MOLLE lubricates the living budget. Write for the booklet to ‘ : 
shave with a protective || Cochran & McCluer Company, 46 North An Eveready Flashlight will 
. cosas indertestin then Dearborn St., Chicago, Ill. set you right with the flashlight. 
MTT aE ever before, but without ’ habit. That implies that you know 
i ish Rearte | danger ofcutting theskin. How to Get the Things You Want your batteries, too, and always 
1] Above all, we want you tells how you can ase insurance as an active lead flashlich ith 
| and to know how wonderful f f : heed oad your flashlights with genu- 
. ler Skins - part of your program for getting ahea . , 
} es : MOLLE makes your face f Sat Meats Mamest Tike B ine Eveready Batteries. Expe- 
a\ | Without feelAF TERshaving.That nancially. oenix Mutual Lite insurance - il h * 
| Peewee = “million -dollar’’ feeling Company, 328 Elm Street, Hartford, Conn., rience will prove that you can 
' simply can’t be described. will send you this booklet on request. beat ’em. They hold an extra 
, eo ae eee . ; share of endurance that keeps 
qunt—en refreshing and The Guaranteed Way to Financial In- them coming through with plenty 
otimalating as a head- cagenmanes rs ghee a — x pred of light long after the ordinary 
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The MOLLE Company pendence. Write for this booklet to Inves- kind are in the spe } om a 
| a. mee _ _ Cleveland. Ohio. __ tors Syndicate, 100 North Seventh Street, to the bp A use ‘c ae Ps 
Mail Coupon, Today—7 MOLLE SHAVES FREE! Minneapolis, Minn. ro age hes =~ gh Ae GS d “4 ean 
THE MOLLE COMPANY , = See Tae. 8 
Dept. 64, Cleveland, Ohio r ft The Making of a Good Investment ine Eveready Batteries always. 
Please send free and postage paid a week of MOLL tells how 614% can be made on investment 
Ginves, to in First Mortgage Bonds in units of $50, $100, 
| acces alte $250, $500 and $1000; how the bonds are 
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Slate......-------- them. For a copy of this klet address x P 
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ETHYL= 


— Wiigh. compression 


Performance 


OU are hearing much about “high com- 

pression’. . .“high compression engines” 
... high compression fuel”. . .““high com- 
pression ‘performance.” 


“What,” a great many car owners are ask- 
ing, ‘does ‘high compression’ mean to me?” 
Here is a simple explanation: 


Each cylinder of your engine may be likened 
to a muzzle-loading gun. The cylinder is the 
gun; the piston is the bullet; and the mixture 
of gasoline and air is the powder charge. 


The tighter you pack the powder charge in 
the gun before firing, the greater the force to 
the bullet. Similarly, the tighter you squeeze 
—or compress—gas vapor and air in the com- 
bustion chamber before ignition, the greater 
the force of the piston’s stroke. In other words, 
the higher the compression the greater the 
power. 

Higher compression in a gaso/ine engine 
is obtained by decreasing the size of 
the combustion chamber—either by 
mechanical design or by carbon for- 
mation. » ® ® 


Up to the advent of Ethyl Gasoline, 
the compression of automobile en- 





gines was limited by the compression limits 
of gasoline. For gasoline is not a perfect fuel. 
It explodes too soon (“knocks’’) and loses 
power when squeezed beyond a certain 
point. 

That is why Generai Motors Research Lab- 
oratories developed ETHYL fluid, a com- 
pound which controls the combustion rate of 
gasolineso that as engine compression is raised 
the “knock” is eliminated. And that is why oil 
companies are mixing ETHYL fluid with gaso- 
line to form Ethyl Gasoline—the standard high 
compression fuel. 


» » » 


Within the last year, car manufacturers have 
been able to produce new models of higher 
compression and greater power. But the most 
immediate benefits of Ethyl Gasoline are found 
among the millions of owners of cars of ordinary 
compression, because with its use in such cars 
carbon becomes an asset. 


Ride with ETHYL. See what a 
great difference it makes on hills and 
in traffic. No “knocking.” Less shift- 
ing. Faster pickup. Stop atan ETHYL 
pump today—it bears the emblem 
shown at the left. 


ETHYL GASOLINE CORPORATION, 25 Broadway, New York City. 56 Church St., Toronto, Ont., Can. 
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HILE radio engineers in in- 
dustry have been making real strides 
in designing radio receiving equip- 
ment that comes closer to approaching 
the ideal, the Popular Science Insti- 
tute of Standards has been concentrat- 
ing at the same time on the develop- 
ment of more discriminating and 
precise tests for radio sets. 

From the very first, all Institute 
tests of radio products have been of 
such a nature as to do away with the 
inaccurate human ear as a means of 
judging the merits of equipment. Al- 
ways, quantitative or numerical meas- 
urements have been obtained which 
show, by the movement of a needle 
across a definitely marked scale, just 
what a product will or will not do. 
By devising tests that provide such 
measurements, the Popular Science In- 
stitute has had a real basis for deter- 
mining the worth of products without 

rsonal opinions or guesswork enter- 
ing into the matter in any way. 


OWEVER, there has been one 

point that has been causing diffi- 
culty. While test results definitely de- 
termine a product’s performance, there 
have been no means of measuring 
these test results except by compar- 
ison. This was because there were no 
established performance units. Now, 
however, the standardization activi- 
ties of engineering societies have pro- 
vided absolute units for such measure- 
ments based on the actual action of 
incoming radio waves in producing 
an audible ‘‘signal’’ or sound at the 
loudspeaker. To find out the sensitiv- 
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By using this apparatus, a radio 
set's efficiency can be measured. 


ity, the selectivity, or the fidelity to 
tone of a radio receiving set, these 
measurement units are applied, and 
comparison as well as human hearing 
and judgment is eliminated from radio 
testing as carried on by the Popular 
Science Institute of Standards. 

To make such measurements, the 
laboratory apparatus must duplicate 
in miniature the phenomenon that 
takes place in real radio transmission 
and reception. The carrier frequency 
voltages generated must be of a mag- 
nitude comparable to the voltages gen- 
erated in actual broadcasting stations; 
provision must be made for known 
modulation with any of the compo- 
nents of speech and music. 


HESE modulated radio-frequency 

voltages must be artificially reduced 
in strength in the space of a few .eet, 
as though they had traveled a thou- 
sand miles or more. 

The excess power must be thorough- 
ly confined so that it cannot affect the 
most sensitive receiver while under 
test. In addition, a dummy antenna 
must be provided that will be electri- 
cally equivalent to the usual outdoor 
antenna, and suitable thermo and vac- 
uum tube meters must be provided to 
give an accurate visible record of the 
receiver's performance. 

The development of such apparatus 
is quite obviously a task of great mag- 
nitude. The above photograph shows 
in experimental form part of the test- 
ing 5 ore that was developed by 
The Institute’s staff to conform to 
these requirements. 
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w Radio Sets Are Tested 


Institute Puts New Sets 
Through Vigorous Tests 


By 
Alexander Senauke, M.E., E.R 
Assistant Director 
Popular Science Institute of Standard; 


Repeated tests and measurement 
made on a number of radio receivers of 
varying type indicate that this app, 
ratus satisfactorily meets all requir. 
ments as to consistency of results, a¢. 
curacy of determinations, and abilj 
to test receivers of different design anj 
sensitivity levels. The use of this ap 
paratus provides information of ; 
very definite nature regarding the se 
which is under test. 

These comprehensive, accurate, and 
complete tests safeguard the readers 
of Poputar Science Monruty against 
the purchase of inferior radio equip. 
ment. In fact, manufacturers value 
The Institute’s tests so highly that we 
are frequently called on to test and te- 
port on experimental models before 
they are put into production. 

Lists of equipment approved after 
test by the Popular Science Institute 
of Standards can be had free on te. 
quest. Readers who are investing in 
a new radio outfit will find helpful the 
booklet ‘“‘What the Radio Buyer 
Should Know.”’ Besides full advice on 
buying and installing, nine pages of 
this booklet are devoted to operating 
hints that will enable one to get the 
best. results from his radio outfit. 
Price 25 cents a copy. Popular Science 
Institute of Standards, 250 Fourth 
Ave., New York, N. Y. 











© 
Popular Science Monthly 
GUARANTEE 


The above seal on an advertisement 
indicates that the products referred to 
have been approved after test by the 
Popular Science Institute of Standards. 

Poputar Science Monruty guaran- 
tees every article of merchandise ad- 
vertised in its columns. Readers who 
buy products advertised in Poputar 
Science Montuity may expect them 
to give absolute satisfaction under 
normal and proper use. Our readers 
in buying these products are guar- 
anteed this paciolactions by Popurar 
Science Montuiy. THE PustisHERs 
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This grainless wood 
is workable 


almost beyond belief! 


Can be cut out, punched, die cut and milled. Very dense and 
tough. Highly resistive to moisture. Has a smooth, attractive 
surface on the face side, and requires no paint for protection. 
Also takes any finish beautifully. Send for large free sample. 








American Industry is now pretty 
well aware of the fact that there is 
on the market a genuine all-wood 
board that is grainless, that won’t 
crack, split or splinter, and that is 
highly resistive to moisture. 


But there are still many manu- 
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FOR STORE FIXTURES facturers and mechanics who do 


not fully appreciate the truly re- 
markable workability of Masonite Presdwood. 


Containing absolutely no foreign substance of any 
kind, Presdwood cannot damage tools. It can be used 
on saw, planer, sander, shaper. It can be cut out, 
milled, die cut and punched. It also assures economy 
in cutting panels to size. In fact, it practically elimi- 
nates all waste in cutting. 


Presdwood has uniform strength, too. It is highly 
resistive to moisture. It is very dense and tough. It 
has a smooth attractive surface on the face side, re- 
quires no paint for protection, and takes any finish 
beautifully. 


Wide, wide range of uses 


Although it has been on the market only two years, 
Masonite Presdwood is already in use in scores of 
industries all over the country. 

Presdwood is used extensively in paneling—alike in 
fine Southern homes, in stores and offices of the East 
and the Middle West, and in summer cottages of the 
great North woods. 

It is being used in the manufacture of kitchen cab- 
inets, medicine chests, cupboards, tension boards, 
work-bench tops, tables, desks, book cases, linen chests 
and china closets. 

Toy manufacturers are large users of Presdwood. 
It is serving in hospitals as bedroom screens and as 


FOR SIGNS 








Mills: Laurel, Mississippi 


asonite 


PRESDWOOD 


Made by the makers of 
MASONITE STRUCTURAL INSULATION 


AEG. U.S PAT. OFF. 


invalid trays. And it is especially 
efficient for table tops. 


Laundries, bakeries and dairies 
are using Presdwood quite exten- 
sively. For example, it goes into 
the making of clothes hampers. 
And because of its strength and 
resistance to moisture, it is being 
built into bread boxes and patented dairy containers. 





FOR PANELING 


A number of Chicago railroads are using Presd- 
wood as dust arresters for journal boxes; various 
foundries are finding it an ideal material for cooling 
trays for hot castings; it is also going in to the pro- 
duction of packing cases. 


New and unexpected uses 


Just recently a manufacturer of portable billiard 
tables became interested in Presdwood. He is espe- 
cially impressed by its stout resistance to wear. 


A manufacturer of electric light globes is putting 
Presdwood to a novel use. He bores holes into it to 
fit his bulbs, and thus they are held tightly while 
being etched. 


Presdwood is also being used to line ventilators 
and elevator shafts—because of its excellent anti- 
rattle qualities. 


And before this advertisement reaches your eye a 
number of other Presdwood uses will have been dis- 
covered—some of them entirely unexpected uses. 


Write today for a large free sample of Presdwood 
and find out what it will do for you. 


MASONITE CORPORATION 
Sales Offices: Dept.1298, 111 W. Washington St, 
Chicago, Illinois 


FOR RADIO CABINETS 
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A Shake-up in the Hall of 
Fame 


“T REALLY was not aware that PopuLar 
ScrENCE indulged in humor as a reading of 
your list of thirty-one geniuses would indicate. 
Certainly, if this list is to be regarded seriously, 
it is an insult to mature intelligence. Thirty- 
one geniuses, of whom at least nineteen are 
American—my dear sir! In the compiler’s ob- 
vious zeal for a ‘hundred percent American’ 
list, I cannot understand why Horatio Alger 
and ‘Scar-Face Al’ Capone were omitted. 

“For example, Woodrow Wilson is preferred 
to Lenin or Mussolini; Daniel Webster to 
Burke, Bright, or the elder Pitt; U. S. Grant to 
Luxemburg, Marlborough, Frederick the 
Great, or Allenby; and—God save the mark!— 
Horace Greeley and Edgar Allan Poe to Shake- 
speare, Milton, Burns, Keats, Goethe, Heine, 
Moliére, or Hugo.”—C. M. N., Dominion, N. 
S., Can. 

“In your selection of geniuses, you failed to 
remember that somewhere there is a country 
called Russia. This country had, and has 
today, some great masculine figures, namely 

Tolstoy, Tschaikov- 
sky, Trotsky, and 
many others. Why 
be partial?’’—S. 5S. 
Los Angeles, Calif. 

“T hardly see how 
Isaac Newton can be 
left out of any list of 
geniuses. He was 
one of the most mar- 
velous men of all history. And I see no reason 
for placing Grant in a list of thirty-one, and 
leaving out Charles P. Steinmetz.’—F. B., 
Caliente, Nev. 

“I'd omit Napoleon Bonaparte and svbsti- 
tute Nikola Lenin. I'd also omit Prince Bis- 
marck, Charles Darwin, and Alexander Hamil- 
ton, and substitute Marshall Foch, inventor 
Tesla, and Dr. Voronoff.”"-—F. V. B., Wolfpit, 
Ky. 

As we are going to an age of aviation, 
there will be many votes for Charles Lind- 
bergh, and the next ten years may prove them 
correct.” —J. A. F., Goshen, Ind. 


Bang!—The Last Word 


“We. then, you may say to Mr. Lecky 
for me that it always takes at least thirty- 
one good men to equal one woman. Enough 
said. "—An Old Cat from Boston. 


Thank You, Sir Jagadis 


“TT THANK you for the article, ‘Plants That 

See, Feel and Think,’ regarding my re- 
searches. I think it is one of the very best that 
has been written.’’—J. C. Bose, Calcutta. 


Why Not? 


“TT WONDER if you are aware that here in 
the University of California Experiment 
Station a plant physiologist has just succeeded 
in growing roses, dahlias and many other plants 
without any soil whatever. He simply plants 
the seedlings in water in which he has mixed 
certain chemicals needed for their growth. 
Hundreds of the plants have thrived and blos- 
somed on this artificial chemical food. 
“Some time ago in your magazine I read a 
discussion of the possibility that some day 
people may eat nothing but tablets of synthetic 
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food. Apparently the idea isn’t so far fetched 
as I thought at the time. If plants can live on 
it, why not people?”’—N. D. R., Berkeley, Calif. 


The Customers Speak Up 


“TF YOUR magazine really had as much vse- 
ful stuff to read about for twenty-five 
cents as Montgomery Ward has in their cata- 
logue for nothing, I might be a regular sub- 
scriber.”’—Scotchy, Madison, Wis. 

“Perhaps you 
would like to hear 
from a satisfied 
customer. Your 
articles are clear 
and correct. Your 
fiction is clean and 
interesting — the 
whole family reads 
it. Your aviation 
articles are excellent. As the world progresses, 
you progress with it.”—R. H. B., Norway, 
Maine. 

“Add my vote against so much aviation 
reading matter. For ‘just folks’ like me, flying 
is about as important as wings on a hen. It 
thrives only on printer's ink.”—N. C., Meme 
phis, Tenn. 

“Just a line to let you know how I've en- 
joyed reading ‘Flyers Who Rob Caterpillar 
Club,’ by Nell Clarke, in your July issue. I 
must say that it’s worth while.’—J. O., 
Bronx, N. Y. 

“There is a personal touch to your magazine 
that I find refreshing.”—C. J. S., San Luis 
Obispo, Calif. 


A Chance for a Birdie 


7 E ARE in the field for a machine that 
will stamp names and advertisements on 
golf balls, and we are wondering if you will help 
us get in touch with inventors. Several ma- 
chines have been designed to do this, we under- 
stand, but have not 
proved satisfactory. 
There are several on the 
market now that mark 
the balls by hand, but 
this is a very slow proc- 
Yd ess. What we desire is a 
VU! machine’that will stamp 
printing matter on the 
golf balls automatically at the rate of 
100 or 200 an hour. The machine 
must be able to use types of two 
sizes, in colors, and to print clear 
around the equator of the golf ball. The faster 
it prints, the better we'll like it. 
“This is a problem that should challenge the 
spirit of inventors." —S-W. Co., Boston, Mass. 


Eli and the Chicken 


*DERHAPS other readers will be interested 
in this story of how Eli Whitney got his 
first idea for making the cotton gin: 

“While standing by a crate of chickens, he 
saw a cat trying to pull a chicken out between 
the slats of the crate. The cat was able only to 
draw out feathers. 
In thinking the 
thing over later he 
saw the same scene 
with these changes: 
instead of the 
chicken he saw 
cotton with seeds 
too large to go through the slats. Instead of 














the cat, he saw a revolving spool with project- 
ing bars pulling the cotton out, leaving the 


seeds behind.’’—J. F. D., Cincinnati, O. 


What Is Your Answer? 


= HERE is an interesting phenomenon I ob- 
served the other night. If a glass of car. 
bonated beverage, ginger ale, for instance, in 
which there is loose ice floating, is jarred slight- 
ly, so that the ice is made to strike the sides of 
the glass, a certain tone is, of course, given out, 
Now, if the glass is b J, 
shaken slightly but ‘© OY 
rapidly for a few sec- 
onds, this tone will be 
heard to rise perhaps 
as much asa half tone. 
“The explanation of 
this seems to me to re 
that the shaking liberates those bubbles of car- 
bon dioxide which were clinging to the sides of 
the glass. When these have passed out of the 
solution, the volume of the liquid is dimin- 
ished, causing the ice to create a higher tone. 
“T should like to know the opinions of some 
others on this.”-—R. G. D., Baltimore, Ma. 





A Bomb from Chicago 


“T NOTE in the July issue, on page 58, a 

heading ‘Gasoline Tax in 46 States.’ For 
once you are wrong. The number is only 45, for 
Illinois has no tax. Maybe you feel that we are 
not part of the U.S. But we are, and proud of 
it." —W. H. J., Chicago, IIl. 


Even Griffith Never Had 
Such Praise as This 
“(INHAT movie 


the Movie EX 
Maker made ( WD 
turned out to be; ) 
one horrendous } 
spectacle, judg- 
ing from what I 
can gather. Pre- 
historic monsters, 
Crusaders, Swiss 
villagers, and doughboys, all hashed up and 
‘shot.’ Anyway, I see that the Movie Maker 
finally married his cutie. Thank God that’s 
over. ’"—Helen H., Philadelphia, Pa. 

*T’ve lived in this movie town for eight years 
now, and I can say that ‘The Movie Maker’ 
was a realistic account of the way in which 
more than one determined young man has 
made his fortune in the game. Give us some 
more as good.’’"—L. S. D., Hollywood, Calif. 


More Model Ships Ahoy! 


“T WOULD like to suggest to Captain 

McCann that his next model be a modern 
ship, for instance, the schooner ‘Bluenose’ 
which won the international schooner race for 
several years. ’—H. B. R., North Sydney, 
Nova Scotia. 

“T have built two yacht models, one Spanish 
galleon, and a thirty-inch single stick airplane, 
all from your blueprints, which conta‘n every 
detail necessary..”—C. H. §., Alsask, Sask., 
Can. 

“Please tell me if Captain McCann is going 





to make any more ship models. I have been: 


interested in his many articles, and hope he 
will continue to make them as worthwhile as 
your featured articles.”’-—W. J., San Antonio, 
Tex. 
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With ELECTROL, you’re sure 


of Correct Installation ¥ 


Factory training of installation men is one 
of the many reasons why you ate assured 
completely satisfactory performance from 


the Electrol Automatic Oil Burner. 


The men who install Electrol Oil 
Burners are trained at the factory. 
They are given thorough instruc- 
tion in the correct methods of fit- 
ting Electrol to each type of heat- 
ing plant. 

Moreover, they are required only 
to install the burner—not toassem- 
ble it too. Electrol burners are 
shipped to the dealer completely 
assembled just as they are when 
they pass their final rigid test and 
inspection at the factory. Thus, 
you have double assurance of de- 
pendable operation right from the 
start. 


Correct installation is part of the 
purchase when you order an Electrol 
Oil Burner. It has hel ped us and our 
dealers to build a successful business. 
It has contributed much to the satis- 
factory performance of Electrols in 





many thousands of homes over along 
period of years. 


Quiet... All-Electric. . . Entirely 
Automatic, Electrol is the embodi- 
ment of advanced engineering princi- 
ples . .. It employs mechanical fuel 
atomization and positive continuous 
electric spark ignition. The spark is 
blown into the spray of oil vapor in- 
stead of allowing the oil to be blown 
into the spark. Thus carbonization at 
the electrode points is prevented. 


The pump, of exclusive Electrol de- 
sign, develops enough force to draw 
oil directly from the main 


ae a reservoir and deliver it at 


A Blue Book of Electrol Owners 
would read like the social register 
of America. Electrol is heating 
some of thecountry’s finest homes, 





The Master 
* Furnace Man 


the nozzle at operating 
pressures. No auxiliary 
tank or booster pump is 
necessary with Electrol. 






ELECTROL 


Listed as Standard by the Underwriters’ Laboratories and bears their label 


Member Oil Heating Institute. Approved by Popular Science Institute of Standards 





| 





© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 











Above A ty pical installation. Left:Two actual 
photographs of Electrol combustion. Note 
remarkable flame diffusion in larger illustra- 
tion; also how spark is directed into oil 
vapor. Lower illustration is a TD installa- 
tion with oil shut off from one nozzle. 
Note spark showing on left and excellent 
combustion cone on right. 


© 


Every phase of Electrol’s dependable 
operation is regulated by The Master 
Control. Standing watch like a living 
sentinel always at the furnace door, 
The Master Control safeguards comfort 
day and night. 


Electrol offers you constant comfort 
without attention and all the con- 
veniences of modern automatic heat 
at its best. Wherever it is sold, you 
will find a complete oil heating ser- 
vice backed by a sound, large and 
growing manufacturing organization. 


Made in sizes for every type and size 
of building, large or small. Can be 
purchased on convenient monthly 
terms. May we send you our booklet 
“The Master Furnace Man?”’ Use the 
convenient coupon. 


Electrol Inc. of Missouri 
180 Dorcas St. » St. Louis, U.S. A. 


Electrol Inc. of Missouri, 7 


180 Dorcas St., St. Louis, U. S. A. 
Gentlemen: Please send your book, ‘‘The 
Master Furnace Man,”’ and details of the 
Electrol Oil Burner. 
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“When flits this cross 
from man to man, Vich 
Alpine summons to bis 
clan.” 


When a Scottish chieftan 
desired to summon his clan, 
a fiery cross was placed in 
the hands of relays of the 
} swiftest runners. Over hill 
and dale they sped calling 
5 to arms every man from 
sixteen to sixty. On one oc- 
i easion, during the civil war 
| of 1745, the fiery symbol waa 

. 








carried a distance of 
thirty-two miles in three 
hours. 





but one that combines convenience and ease 
of operation with superb tone qualities, un- 
believable range and selectivity, freedom from 
A-C hum and other new Grebe improvements 
for better local and distance reception. 


The Grebe Synchrophase A-C Six will con- 


q 5 Ee might be a well-chosen 

word to describe the spirit of the Grebe organi- 
zation of radio engineers which, after the manner 
of an old world guild, have for nineteen 
years contributed so materially to the complete 
enjoyment of radio. 


—— 









Se at 


Throughout all these years they havebeen 
working together to produce the receiver 
that has so eagerly been awaited by all radio 
enthusiasts—the alternating current re- 
ceiver that does away with the bother of 


vince you of the wisdom of the careful 
Grebemethodofproduction. Hear it today, 
or send for Booklet P which fully describes 
the distinctive features of this new receiver. 


Other Grebe sets and equipment: Grebe 


















batteries. The Grebe Synchrophase A-C Synchrophase Seven A-C, Grebe Syn- has 
Six is their contribution to perfect radio re- chrophase Five, Grebe Natural Speaker thre 
i - i - m 
Srption. Notmnangy anen-Dattery receiver, (Illustrated), Grebe No. 1750 Speaker. sent 

i | the 
the 
seal 

REB 3 
the 
firs 
QS SNCHROPHASE, . - 
\ 





AC Six : 
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RADIO 

A. H. Grebe & Company, Inc., 109 West 57th Street, New York City 7} 

Factory: Richmond Hill, N.Y. - Western Branch: 443 So. San Pedro Street, Los Angeles, California int 
Makers of quality radio since 1909 fon 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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Making Over the Movies 








NTIRE Film Industry Being Revolutionized 
As 400 Theaters Show Pictures That Speak 
and First Great Full-Length Talking Drama 





The Movietone 
film presenting to 
America for the 
first time George 
Bernard Shaw 
speaking. On left 
edge of the film is 
the photographic 
record of his voice. 


Is a Reality—Complete Musical Comedy Is 
Arranged For and in a Few Months It May Be Pro- 
duced in a Thousand Auditoriums—How Remarka- 
ble Inventions Give Voice and Music to Silent Screen 


ILL talking movies, newest 
competitor of the silent 
‘drama, eventually usurp its 
place? That is the question 
on the lips of everyone who 
has watched its phenomenal spread 
throughout the country. Today the 
“movies you can see and hear” are pre- 
sented in more than 400 theaters—from 
the Roxy in New York, seating 6,200, to 
the Sun Tower in Los Angeles, with a 
seating capacity of 900—and by the first 
of the year, it is expected that such 
theaters will number a thousand. For the 
first time in their spectacular history the 
“movies” are being made over. 

Walk up New York’s Broadway from 
Times Square, after dark, and what do 
you see? At the Gaiety Theater electric 
lights proclaim ‘‘ Fazil—a Fox Production 
with Movietone Symphonic Accompani- 
ment.”” “See and Hear George Bernard 
Shaw on the Movietone” urges the Globe 
Theater just beyond. The Mark Strand 
invites you to come in and see Miss In- 


formation, a Vitaphone playlet, and 


By ALDEN P. ARMAGNAC 


Movietone newsreels. And the Warners’ 
Theater presents “The Lion and the 
Mouse, a Warner Vitaphone picture with 
Lionel Barrymore and May McAvoy— 
and other Vitaphone features.” 

The smaller cities and towns have 
talking movies, too. Aberdeen, S. D.; 
Aberdeen, Wash.; Akron, O.; Albany, 
N. Y.—the list of towns and cities that 
have theaters equipped to show them 
reads like an encyclopedia. 

“In five years there will be no silent 
pictures,”’ says Jesse L. Lasky, vice pres- 
ident of the Paramount-Famous-Lasky 
Corporation. “Motion pictures are as 
much entitled to embrace sound as is the 
stage,’ D. W. Griffith, independent mo- 
tion picture producer, declares. “We will 
have to learn when to add the whistles 
and sirens and fire-wagon gongs and when 
to leave them out,” cautions Al Christie, 
maker of Christie Comedies. ‘‘ We expect 
soon to be selling assorted noises with 
our films,”’ predicts Hal E. Roach, com- 
edy producer. And John Ford, director 
for Fox Film Corporation, says of the use 





of sound in movies: “The field of its 
artistic possibilities is not yet furrowed.” 

Despite popular impression, all-talking 
dramas are a new thing—so new that 
New York saw the first one, The Lights of 
New York, only a few weeks ago. Pre- 
viously talking movies had been made 
with only a part of their length featured 
by audible dialogue, and the rest often 
filled out with a sound-recorded orchestral 
accompaniment. 


T IS hard to say just when talking 

movie experiments began. As early as 
ten years ago, San Francisco saw the 
second act of The Merry Widow rendered 
as a crude sound movie; and even before 
that experimenters had tried to adapt 
sound to the then-silent drama. Modern 
talking movies, however, date definitely 
from August 6, 1926, when the showing of 
Don Juan with Vitaphone orchestral 
accompaniment in New York heralded 
the first public demonstration of this 
new process. It had been developed in 
the Bell Telephone Laboratories. Mean- 
13 

























Paul Hodge recording the voice 
of Raquel Torres, as a test for 
her in a talking film rdle. 


while another process, the 
Movietone, was being rushed to 
completion. Creditfor its de- 
velopment is usually given to 
Earl I. Sponable, technical 
director of Fox Movietone. 
The first public demonstration 
of this invention took place in 
New York, January 21, 1927. 
Some of the largest motion 
picture companies are licensed 
to use talking movies with 
either system, both of which are 
manufactured by the Western 
Electric Company. These in- 


clude the Paramount-Famous-Lasky Cor- 
poration, the Metro-Goldwyn-Mayer Cor- 
poration, the United Artists Corporation, 
Warner Brothers, the Fox Film Corpora- 
tion, the Christie Film Corporation, and 


the Hal Roach Studios. 

Meantime a third process, the 
Photophone, was being developed 
by the Radio Corporation of 
America in the laboratories of the 
General Electric Company. This 
process is used by other motion 
picture producers, including the 
Pathé Film Company and the 
F. B. O. Studios, to make full 
length pictures with the accom- 
panying music. These three sys- 
tems are the best known. But 
there are others, including, to 
mention only a few, the Cortello- 
phone, and the Vocafilm. And in 
England a number of theaters are 
showing talking films made by the 
De Forest Phonofilm process. 


PULAR ScrencE MontTHiy 

has described in previous 
issues the technical features of 
the three important processes. 
Suffice it to say here that all use 
one of two basic principles. Either 
the sound accompanying a drama 
is recorded on a wax disk like a 
phonograph record—as in the 
Vitaphone process—or it is photo- 
graphically recorded through an 
ingenious system on the motion 
picture film itself, as in the Movie- 
tone and Photophone processes. 
When the finished film is pro- 
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jected in a theater, sight 
and sound are perfectly in 
step, the latter reproduced 
electrically through giant 
loudspeakers hidden  be- 
hind the screen. 

Several kinds of sound 
pictures now in vogue illus- 
trate the gradual develop- 
ment of talking movies; 
each is a step in their 
evolution. First there are 
silent full-length pictures 
with orchestral accompani- 
ment; they are popularly 
known as “synchronized 
movies,” although the term 


Voice-recording device of the Vitaphone. Each disk records 
speech for one reel. The tonal arm is floated internally in oil. 


really includes talking movies as well. 
Then there are short vaudeville sketches 
featuring music or monologue, audible 
newsreels, talking picture interviews with 
famous persons. Next the full-length 


F 


Miss Torres, actress, seeking a talking movie role, hands John 
Lancaster, studio casting director, a record of her voice. 


films with short snatches of di 
and finally the all-talking drama, 

The first variety, dispensing entire} 

. , : mA 
with a theater’s own orchestra, supplies 
the smallest theater with a program of 
the finest music. The score is recorded 
when the film is made. Widely known 
musicians and appropriate selections are 
chosen and arranged in perfect unity, 

Vaudeville specialties in the “talkies” 
are proving a field for cautious producers 
trying out their apparatus and equip. 
ment. The other night I sat in a New 
York theater and watched an audience 
witness such a program. An openi 
number by a jazz orchestra, seen on the 
screen, and heard playing, evoked applatise 
that ended suddenly when the ap. 
plauders realized that the musicians 
could not hear them—it was like 
applauding a radio concert! Ap. 
other orchestra melody met with 
silent response. But when a pair of 
young women sang from the screen in 
close harmony, the _theater-goers 
spontaneously burst into applause 
again; a pair of comedians convulsed 
them with their quips; and after an 
opera singer had concluded the final 
selection the spectators abandoned 
all restraint and a roar of hand. 
clapping swept the theater. It was 
an impressive demonstration; for it 
brought home the possibility that 
here was a way of shipping “canned” 
vaudeville, talent of the first water, 
to the most remote theater in the 
country. 


port bodily an 
comedy to the talking movies. The 
Desert Song, a light opera that has run in 
New York, Chicago and the West, is tobe ‘ 
filmed by the Vitaphone and released 
within a few months. 
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alogue, 


ND at least one motion picture 
producer is preparing to trans- 
entire musical 


Meanwhile, the adaptation of 
musical drama to the screen has 
brought about an_ interesting 
legal quandary. As this is writ- 
ten, a test case is pending over 
Show Boat. a Ziegfeld musical 
comedy based on the novel by 
Edna Ferber. A film company 
bought the movie rights before 
the musical comedy was made; 
now it claims as well the Movie- 
tone rights. Ziegfeld seeks to 
halt the production on the ground 
that every film shown would bea 
mechanical competitor of hig 
show. 

By recording the likenesses of 
great men in the talking film, 
will be possible for future genera 
tions to see them while they talk” 
Among the first to take advantage” 
of this opportunity are Calvit” 


Coolidge, Col. Lindbergh, and 


George Bernard Shaw, no 
Trish author. 

In the first full-length talking 
movie, The Lights of New York, @ 
Warner Brothers production, 
there is not a single printed sub 
title in the seven reels. Spoken 
words introduce the characters 
turn. A jazz band plays in & 
cabaret scene; a man sings an 
spectators sit at tables and con- 
verse in animated and audible 
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es, And, as an example of the fidelity 
% talking film reproduction, a man 
. ters through a door, and as he closes it 
the sound of music coming through the 
doorway dies away. ; 

Meanwhile players are being selected 
for Behind That Door, another full- 
Jength talking drama, by the Fox organi- 
gation. This picture, it 1s announced, will 
yse dialogue and sound effects throughout. 
Talking movie dramas have created a 
host of new problems for the producer 
to face. Not all of them are technical. 
Recently a Pennsylvania court held that 
the State Board of Censors must approve 
dialogue as well as scenes before a talking 
flm could be released. Another more 
grious question facing producers is that 
of the foreign rights of a talking film. 
Obviously a film made in America, in 
which the characters speak in English, 
can be exported only to Great Britain. 
“We'll worry about the French and 
Spanish rights later,” says Ben E. Jack- 
gn, executive manager in charge of 
Movietone production. And Roy J. 
Pomeroy, technical director of the Para- 
mount-Famous-Lasky studio, predicts 
as an outgrowth of internationalized 
talking movies “universal knowledge 
of two or three common languages.” 

Another problem concerns the question 
of “synthetic music.” The Amer- 
jean Federation of Musicians, 
comprising 158,000 members, has 
just voted a defense fund of 
$1,500,000 a year to combat the 
introduction of sound-film devices 
intheaters. ‘ We are not opposed 
to talking movies,” its president, 
Joseph N. Weber, declared re- 
cently, “but if the machines are 
used as a substitute for vocal and 
orchestral music in the nation’s 
theaters they, will become a 
menace to our cultural growth.” 


Movie camera in the sound- 
proof booth that prevents 
recording of its clicking. 





Making a street scene in the all-sound Vitaphone drama, The Lights of New York. At the right is the camera 
housed in its soundproof booth that prevents its clicking from marring the speech of the actors. In this scene 
In the seven reels of this picture there is not a printed sub-title. 


of the talking drama newsboys cry their extras. 
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His views are not shared by S. L. 
Rothafel, or “‘Roxy,”’ owner of the largest 
talking-movie-equipped theater, and an 
honorary member of the Federation. 
“This is a new sign of progress,” he says, 
“and musicians should hitch it to their 
own uses.” 

The stage has an important link with 
its new-born cousin, the talking movie. 
Its graduates are already trained to play 
in sound films; dramatic critics point out 
that players with previous stage expe- 
rience, such as Lionel Barrymore, to 
mention but one, give far more pleasing 
performances than others whose voices 
have not been specially trained by long 
practice. ; 


IAR-SEEING actors and actresses in 

the California film colonies are: al- 
ready rushing to voice culture schools. 
The voices of some stars are hopeless for 
talking movies, but others, particularly 
those with stage experience, are well 
suited to the new systems. The First 
National studio has instituted com- 
pulsory voice classes for its players and 
Fox and other producers plan similar 
training classes. 


























Es 


BR isco 


15 


When players are selected today for a 
talking movie cast they are given both 
screen and voice tests. One Western 
technician, John Hodge, has even ar- 
ranged to provide job-seeking players 
with test records of their voices, to be sub- 
mitted to casting directors, thus dispens- 
ing with the delay of a voice trial. 

It is said that G. Bernard Shaw, whose 
“speaking likeness” recently greeted 
Americans from the screen, insisted that 
he be permitted to see and hear his pic- 
tured interview before its release. But 
when the picture was shown and he heard 
even the twittering of birds in his garden 
where the picture was made, he approved 
at once. . 

Less composed was Alfred E. Smith, 
Democratic nominee for president, when 
he recently posed. Spectators saw him 
take out his handkerchief and mop his brow 
as he complied with the photographer’s 
request. And Michael Hainisch, Presi- 
dent of the Austrian Republic, was 
frankly overcome with consternation not 
long ago when the talking movies record- 
ed an address to the Franz Schubert 
Seminary. President Coolidge, veteran 
of many a radio address and camera 
encounter, faced the sound camera un- 
perturbed. But the thoughtless slip of 
another prominent political figure 
spoiled one photographer’s whole day. 
When his speech, prepared in advance 
for newsreel distribution, was run 
over in the projection room, it was 
discovered that at one point he had 

said “facilitate” when he meant 

“‘felicitate.” The film was re- 

leased without the talking part. 


NE concern, making newsreel 
sound films, has a special field 
outfit used for talking interviews 
and newsreels. This picks up with 
the picture such sounds as the hum 
of an airplane’s motor or the tramp 
of a marching army. This ingeni- 
ous apparatus is transported in 
a motor truck and with it go 
a camera man and a “sound 
man.” 

Co-directors are necessary 
for talking movies. One at- 
tends to the picture; the other, 
known as the technical director, 
to the sound. The latter sits 
at what is known as a monitor 
desk, on a platform twenty- 
five feet above the stage, and 
controls the entire electric re- 
cording system. Through a 
heavy glass plate that no 
sound penetrates he commands 
a view of the whole stage, 
and four large wooden loud- 
speakers behind him tell how 
the sound effects are being 
recorded. His only communi- 
cation with the picture director 
is through a miniature tele- 
phone system. 

Whether the venture into 
this fascinating new field of 
movie art turns out to be a 

igantic success or a colossal 

ailure remains to be seen. But 

the men who head the big 
companies are of the conviction 
that the talking motion pic- 
ture is revolutionizing their 
business. 
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Lost in the Arctic 


September, 194 





























Last photograph of the Italia, taken at Spitzbergen just 
before her start on the North Polar flight on which she 
met disaster. Above: The Italia flying over Milan, Italy. 


N A banquet hall at Oslo, Norway, 

a few weeks ago, famous explorers 

of the Arctic gathered to honor 

Capt. George H. Wilkins and his 

pilot, Lieutenant Eielson, for their 
daring airplane dash from Alaska across 
the Polar Sea. Among the guests was 
Capt. Roald Amundsen, discoverer of 
the South Pole and hero of the polar 
flight of the dirigible Norge in 1926. 

On this banquet broke the news that 
the airship Jtalia, in which Gen. Umberto 
Nobile has just completed history’s 
fourth conquest of the North Pole, was 
many hours overdue in a battle with a 
storm on her return trip. The dirigible’s 
radio, which miraculously had kept the 
world in touch with her progress, now 
was ominously silent. There was fear 
that disaster had befallen the ship and 
her crew of sixteen men, lost somewhere 
over the desolate sea of ice between Spitz- 
bergen and the Pole. 

Italy had called upon the government 
of Norway to lead the rescue, and Nor- 
way now appealed to Amundsen. 

A tense moment followed. Every man 


recalled the bitter quar- 
rel that had grown be- 
tween Amundsen and 
Nobile following the 
flight of the Norge. 
What would Amundsen 
answer? All eyes turned 
to him. 

The weather-worn 
face of the grizzled Viking betrayed no 
sign of inward conflict. ‘Tell them,” 
he said, “I am ready to start.” 

That stirring scene—the veteran ex- 
plorer offering his life to aid an estranged 
rival in peril—opened a titanic drama of 
rescue—an epic of valor, of mechanical 
and inventive mastery surpassing any- 
thing in the records of adventure. The 
events which have followed the Italia 
disaster form a story of stark tragedy 
and superhuman deeds which, at this 
writing, still hurries on to a climax no 
man can guess. 

For weeks, now, through the magic 
binoculars of radio, the world has wit- 
nessed a bewildering succession of heroic 
episodes in the Far North. The story of 





The Whole World Watches Heroes of 
Modern Invention Wage Grim Battle 


to Save Nobile’s Men from the Ice 


By EDWIN KETCHUM 











Capt. Roald Amundsen, 
lost in the Arctic in his 
attempt to rescue his 
estranged former comrade 
of the Norge Polar trip. 


Nobile’s rescue, and of 
the uncertain fate of his 
scattered comrades, has 
left us stunned by its 
immensity. 

Millions marveled as 
radio, in the rdéle of mes- 
senger and savior, guided 
flying rescuers to 
little floating ice cake where the Jitalia 
crashed from the sky, and where Nobile 
and his pitiful handful of survivors strug- 
gled for their lives. More millions imag- 
ined the fate of the seven blown away 
the wind-driven balloon; of the three who 
set out on foot in search for land. They 
anxiously watched as the nations of 
Europe mobilized men and machines— 
dog sleds, ice-breaking ships, warships, 
airplanes, and seaplanes—to penetrate 
the ice-locked wilderness. They sa¥ 
fearless flyers from many lands wing 
northward on a_ seemingly — hopeless 
search. : 

Then, from afar, they beheld the grim 
battle—men with their modern mac 
and inventions, pecking and stabbing to 
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The crew of the Citta di Milano, base ship of the Nobile Polar expedition, clearing aroad 
through the ice for the landing of supplies at Kings Bay, Spitzbergen. It was this supply 
ship that received by radio the first news of the Jtalia’s crash, and of Nobile’s plight. 


loosen the cold hand of the Arctic giant that, with all the progress in aerial 
from the prisoners it clutched. They saw _ navigation, man still has not sub- 
Amundsen and the French Navy pilot, dued the Arctic desert of ice and 
Rene Guilbaud, fly northward, to be snow. 
swallowed, too, and lost in grim silence. From the outset mishaps and 
Early this year the Italia had been delays upset Nobile’s carefully laid 
prepared for what was to have been plans. It was not until April 15 
the crowning achievement in scientific that the Jtalia sailed from Milan. 
exploration. of the Polar regions. As Over Europe a terrific hail storm 
navigator of the Norge on its historic tore her propellers and damaged 
flight across the Pole, Nobile had gained 
first-hand knowledge of Arctic weather 
and flying conditions. His semirigid 
airship, the Italia, a sister ship of the 
Norge, had been designed and equipped 
especially to make scientific observations. 
At the North Pole he was to plant the 
flag of Italy, and set a cross given him by 
the Pope in Rome. 


ASSURE success, Kings Bay, Spitz- 











bergen, had been splendidly equipped 
as an airship harbor, and the steamer Citta 
di Milano had been sent there to serve 
as a mother ship, supply base, weather 
observatory, and radio station. 
Nobile set out with supreme confidence. 
“In Polar exploration,” he said, “ex- 
perts who know how to travel on the ice 
are no longer needed, and men who know 
how to navigate the air take their place.” 
He was to learn by bitter experience 














Major Maddalena, refueling near Amsterdam, standing on the seaplane from which he dropped pro- 
visions to the Nobile party. Above: Captain Lundborg (right), aviator who rescued General Nobile. 


General Nobile in the doorway of the Italia’s gon- 
dola, greeting the throng at Stolp, Germany, after 
the airship rode through a heavy European storm. 


the ship. Other Arctic explorers feared 
that the advancing season with fog and 
breaking ice would make conditions haz- 
ardous, but Nobile would not turn back. 

The Italia set out from Kings Bay on 
May 11 on a sort of trial flight, but 
had sailed for only seven hours when a 
blinding snowstorm drove her back to 
her hangar. Here, for three days, her 
crew battled a raging blizzard, barely 
saving the ship. The supply ship, locked 
in the ice, had to be freed with dynamite. 


A LAST, on May 15, the Italia, shining 
silver in the sun, set out to explore the 
uncharted ice pack as far as the half- 
mythical Lenin Land, more than a 
thousand miles away. The eastern coast 
of this bleak island had been discovered 
north of Siberia in 1913 by Russian ice 
breakers, but the western coast never had 
been seen. Hour after hour the I[talia’s 
motors roared through the northern still- 
ness, while radio messages told the world 
of her progress. As she neared her goal, 
freezing fog coated the ship’s envelope 
with ice and weighted her down. Head 
winds joined against her. The breaking 
ice coat, caught in the wind stream of 
the propellers, crashed against the under- 
structure, threatening to pierce the bag. 
The Jtalia turned about and on May 18 
was back in her (Continued on page 122) 
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Firemen Idly Watch While 
Walls Topple and Effects if 
Of the Flames Are Recorded 
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we Nfly 
buildings in the heart "4 
of Washington, D. C., Tags: 
one of them five eet 
stories high, were de- ea ? 


liberately set on fire recently. fee 
While most of the city slept, .} 
and more than 150 firemen “ 
with high-powered apparatus 
stood idly by, flames shot sky- 
ward, walls toppled and crash- 
ed amid showers of sparks. 

It was one of the most spec- 
tacular scientific experiments 
ever attempted. From a safe 


vantage point in a dugout |wep"7) 
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“observatory” near by, engi- 
neers with sensitive heat- 
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recording instruments read the 
story of the fire’s progress 
from moment to moment. 
They saw the flames spread 
with amazing rapidity until they melted 
iron. They saw floors burn away and 
plunge metal safes and cabinets into the 
furnace below. In less than an hour they 
saw both buildings reduced to a tangled 
mass of red-hot ruins. 

The purpose of the experiment, direct- 
ed by Simon H. Ingberg, chief of the Fire 
Resistance Section of the Bureau of 
Standards, was twofold: first to measure 
the intensity and duration of unretarded 
fire in buildings; second to test the fire- 
resisting qualities of standard types of 
safes and metal filing cabinets now in 
general use. 

The buildings were abandoned struc- 
tures which were to have been simply de- 
molished to make room for new Govern- 
ment buildings. They stood near the 
National Museum less than a mile from 
the White House. Both were typical of a 
fairly old type of construction still com- 
mon in American cities. 

At fifty different points within the 
buildings were placed thermocouples, 
which registered electrically the heat pro- 
duced at each point. Forty-five more 
were placed so as to be buried in the 
debris. All were connected by wires with 


Ruins of the experimental fire, showing safes containing 
thermometers and clocks that were given to the flames. 





Several days after the fire, which gained a tem- 
perature of 3,500 degrees F., the safes became 
cool enough to be opened. This one kept its 
contents intact from the ravages of the fire. 





wo buildings within less than a mile of the White 
: House, filled with safes and filing cases, being 
= . burned to study in detail the action of fire. 


recording instruments in the near-by 
observatory. 

Some thirty-five types of safes and 
many filing cases were distributed 
throughout the buildings. They contained 
useless old records and waste papers, ther- 
mometers to record the highest interior 
temperatures during the fire, and clocks 
designed to stop when heavily jarred, 
thus recording the time at which 
each safe fell through the burned 
floor. Waste lumber was placed in 
the buildings to simulate wooden 
furnishings. 


IRE companies stood ready to 

prevent possible spread of the 
fire to other buildings and police to 
prevent possible injury to spec- 
tators. 

Just at dawn Ingberg applied the 
torch to a pile of oil-soaked kindling 
in the larger building and within 
fifteen minutes the whole place was 
a seething furnace. In the first few 
minutes, some of the thermocouples 
melted and stopped working at a 
temperature of 2,800 degrees F. In 
a few places the heat ran as high as 
3,500 degrees, or above the melting 
point of iron. 

Forty-eight hours after the fire 
apparently had burned out, and 
after two heavy thundershowers, 
thermocouples in the debris still 
registered as high as 1,000 degrees. 
And several days later the safes 
were still too hot to be opened or 
removed. 
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Seventy-nine of the 
and Industry Offers 


COUNTRY where 
eight tenths of the 
workers were always 
looking for jobs 
would probably not 

be prosperous. Yet that is 
precisely the situation of the 
great modern empire of chem- 
istry to which the world al- 
ready owes so much. 

There are ninety known ele- 
ments—the workmen upon 
whom the chemist must de- 
pend for everything he does. 
Only eleven have found jobs 
really suited to their powers. 

he other seventy-nine are 
still sitting around on benches 
in the chemical employment 
office, waiting for jobs, or else 
they are industrial misfits— 
not quite suited by character 
or abilities to the work that 
industry has forced on them. 

Tron, useful as it is, is one of 
these misfits. Paint is its badge 
of failure. Many of its present 
jobs require it to stand out in 

e weather. That is some- 

iron cannot endure. The 


i ir clan 
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ew Jobs for Old Metals 


'Strathn aan | 9 


Like an employment agent for industry, the chemist considers the elements and weighs their 
qualifications, putting them to work where they are most needed and most useful in the world’s work. 


Ninety Known Chemical Elements Are Idle, 
Riches to Whoever Can Put Them to Work 


By E. E. FREE 





BIRD that stops to sip water from the 
ocean is making as much use of that 
ocean as man is of the vast possibil- 

ities that lie in the chemical elements. 

In this article, Dr. Free, widely known 
chemist, points out that seventy-nine of 
the ninety known elements in the world 
have never been given a real job. Eleven 
do the work while the rest hunt employ- 
ment. Fortunes await those who can find 
big jobs for them. This article will set you 
wondering and thinking. 








Three hundred dollars 
worth of iridium, the 
costliest useful metal, 
used in jewelry, fountain 
pen nibs, and false teeth. 


rust bill of the world has been 
estimated at five billion dollars 
a year. It is rust and not use 
that wears out railway rails 
and ruins farm machinery. It 
is to resist rust that we pay a 
large part of the world’s enor- 
mous bill for paint and painters. 

Iron would have only inside 
jobs, safe from rusting weather, 
if chemists could only per- 
suade some other elemental 
workmen to take over its out- 
side tasks. 

This is really the chief busi- 
ness of the modern chemist. 
On his desk lie scientific re- 
ports like letters from job- 
seeking elements. On that 
same desk are other imploring 
letters from elements that are 
overworked, like tin, lead, and 
mercury; elements desperately 
in need of help if the work of 
the world is to be well done. 

Precisely as ordinary em- 
ployment agents try to fit 
their human job-hunters to 
their open jobs, so the chemist 
tries to place each of his idle 
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doctors hired sulphur to do odd scription to the chemical employment 
jobs of cleaning up the germs after office. Even among chemists few hay 
epidemics; but improved fumigat- seen the hard, dark-colored crystals of 
ing materials came along and sul- _ silicon. In the form of one of its chemical} 
phur lost another job. compounds with oxygen, silicon is eve 
Meanwhile a new process of ex- where. It forms the mineral called 
tracting sulphur cheaply from quartz, and all the sandstones and seq. 
buried deposits in Louisiana and _ beach sands of the world are made of it 
Texas was perfected and the world’s Recently chemists who have tamed high 
supply, previously obtained chiefly temperatures in the electric furnace haye 
from volcanoes, was increased until _ persuaded silicon to let itself be separated 
there is now much more than any- from its compounds more easily and A 
body can use. The chemicalemploy- cheaply. Soon it may visit the chemical f 
ment agents are hunting things for employment offices more frequently, ‘i 
sulphur to do ona large scale; and Then, probably, someone will spot it for i 
with some promise of success, a big job somewhere. if 
especially for fertilizers and other if 
agriculture uses. But at this mo- too many human workers whose ; 
ment, though it has several minor own faults prevent their holding } 
side lines, sulphur is still looking good jobs, there is a chemical element go i 
around for a full-time job. violent and temperamental that few care i 
From one of its to have it around. This is fluorine, which i 
best jobs iodine bites everything that comes near it. One ie 
was fired only re- compound of fluorine is that eroding ink 
cently. A few _ that is used for writing on glass. Another rz 
years ago tincture compound is used to etch the insides of ~ 
of iodine was the the frosted electric lamp globes to . 
badge of careful- make them white, for fluorine dissolves 

Photo, N. Y. Electrical Soctety ness on every cut glass and comes about as close as any- 

Dr. E. R. Berry, General Electric Company, finger and _ thing known to being that long-sought 

who helped develop fused quartz for ultra- scratched knee in “universal solvent.” Fluorine gets a few How freig 

— Gass, holding a faced quarts tuning the land. Now jobs, but in the main the vast deposits of pom | 

ork, which keeps pitch at any temperature. * : . 2 ings on §$ 

Sight: A thermometer of golllum in quarts new chemical its ore lie unused and the corrosive coin- out distu 

tube that records temperature of 1,000° C. workers do this pounds of the element, held in wax bottles 

job more effective- which they cannot dissolve, sit around 
elements in some work that it can ly, and iodine ex- _unsought on the chemist’s shelves. 
do and do well. ists in quantities Little-known metals like manganese 

This business of finding new jobs enormously great- and molybdenum are tried out once in a 
for chemical elements is extremely erthancannowbe while on some special task—molybdenum 
profitable, not only to the world but used. It is a by- has been used to make the inside parts of 
to the employment agent. Many product in the’ some radio vacuum tubes—but never 
fortunes have thus been made by manufacture of manage to make good ina big way. Four 
chemists in the last fifty years and Chile saltpeter in metals of this class are newcomers, for 
more are being made South America. only recently have chemists succeeded in E 
now. making them in easily available form. 

One element has sat ILICON is ac- These are thorium, uranium, vanadium, | 
idle since its discovery tually the sec- and zirconium. The first two, recently 
—for 139 years—as ond most plentiful produced by Dr. Harvey C. Rentschler : 
able to work as iron element in the ac- and his associates of the Westinghouse road tha 
and perhaps as plenti- cessible part ofthe | Lamp Works in their remarkable vacuum nue, kno 
ful. This is titanium. earth, surpassed furnace heated by powerful radio waves, them in 
Its idleness is not easy only by oxygen. are slightly radioactive, sharing in some through 
to understand. Titan- Yet it has no job, degree the marvelous powers of radium. Eleventt 
ium is a tough, hard perhaps because it Then there is the family group of the run, be 
metal, grayish in color, has sent only its lightweight metals, magnesium, lithium, hotels, a 
reasonably workable picture and de- and beryllium; (Continued on page 144) the occ 
and reasonably rust- never kr 
less. It can be used to train is | 
make tools and imple- Vibra 
ments. It might even nerve-ra 
support buildings, as ordinaril 
iron now does. and bea 

technica 

HERE are vast de- but not 
posits of titanium silent. ‘ 
ores in a dozen coun- Cross SU 
tries. It is true the 4 rey ge bard c designec 
metal is not too easy beacons to guide airmen. the raili 
to refine and there are its new 
no known alloys of it as useful as the alloy has bee 
of iron that we call steel. But iron, too, enginee! 
was hard to put to work when it was York | 
new. It needed centuries of effort by and the 
smiths and chemists to perfect the mod- Prim 
ern uses and varieties of steel. ed to re 

Two elements whose history suggests of chug 
the industrial “floater,” getting job after from th 
job, only to lose them, are sulphur and Death 
iodine. Sulphur once was needed to make city, st 
gunpowder; but smokeless powders were will jo 
invented, giving that job to the element Thirty articles representing new uses chemists have found for sulphur. They include an cost of 
nitrogen, which they contain. Then the automobile gear shift knob, radio horn, shampoo, cement, table top, and floor lamp base. Crossinj 
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A Railroad on Cushions 






How freight trains hauled by electric locomotives are 
planned to run clear through openings in build- 
ings on shockproof elevated railroad tracks, with- 
out disturbing the occupants with noise and soot. 


SHIPPING 
PLATFORM 


{SEPARATE SUPPORTS FOR - 
BUILDING AND ELEVATED 
STRUCTURE” 


Soundproof Freight Trains to Run 
Through Holes in City Skyscrapers 


By JOHN WALKER HARRINGTON 


EW YORK CITY is to move a 
railroad off its streets. It is 
going to rip up the freight tracks 
of the New York Central Rail- 

road that now run along Eleventh Ave- 
nue, known as ““Death Avenue,” and turn 
them into an ‘elevated line. Straight 
through the block between Tenth and 
Eleventh Avenues the new railroad will 
run, burrowing through skyscrapers, 
hotels, and great apartment houses. Yet 
the occupants of those buildings will 
never know, by any sound, that a freight 
train is passing just beyond their walls. 
Vibration, the engineering name for the 
nerve-rasping screeches and shocks that 
ordinarily pulse through steel columns 
and beams, is the greatest problem that 
technical skill has met and conquered— 
but not the only one. The trains must be 
silent. They must be sootless. Over 
cross streets they must run on specially- 
designed bridges. It will be years before 
the railroad can be moved completely to 
its new route; yet today the general plan 
has been worked out by a committee of 
engineers of the state and city, the New 
York Port Authority, 
and the railroad. 
Primarily it was adopt- 
ed to remove the menace 
of chugging locomotives 
from the street traffic of 
‘Death Avenue”; and 
city, state, and railroad 
will jointly share the 
cost of eliminating grade 
crossings. But the rail- 


ju ud 
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Route of the projected elevated railroad line to replace Eleventh Avenue tracks. 
Notice how it will cut through entire blocks of buildings and bridge the cross streets. 


road plans to go further, and spend more 
than a hundred million dollars to estab- 
lish a private right of way through the 
city. It expects to get back this money 
in revenue from office, factory, and 
apartment leases in buildings erected 
directly over the tracks. 


O THAT freight trains running through 
veritable holes in these buildings may 
not jar them, elevated tracks will rest on 
supports separate and independent from 
building supports. As a further precau- 
tion, each column that bears the elevated’s 
weight will have a springy, rubberlike 
foundation to absorb shocks. Rubber it- 
self could not be used because it would 
flatten out under great weight; but a sub- 
stitute has been found in an inch-and-a- 
half-thick mat consisting of a core of 
sheet steel with layers of asbestos and 
sheet lead on each side. 

Even switches and sidings are to be 
laid in the interior of buildings, to serve 
factories or industrial structures along 
the railway line. These tracks, too, will 
rest upon separate columns carefully 
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The design of the shock-absorbing foundation 
upon which each elevated pillar will rest is 
shown in the broken-away view above. Be- 
tween the column and its concrete footing is a 
cushioning mattreéss, as shown in lower diagram. 


placed so that they cannot communicate 
their vibrations to the skeleton of the 
building. Air spaces, cork mats, and 
webbing in the concrete bases will help 
absorb jars. ‘Such hum- and buzz-proof 
underpinnings have already been tried 
out successfully elsewhere in New York, 
where hotels and office buildings span 
present railroad tracks near the Grand 
Central Terminal. 
Electric locomotives will help minimize 
noise and soot. Experi- 
ments in Berlin have 
shown it possible to 
build a nearly noiseless 
elevated railroad. Tak- 
ing a lesson from these 
tests, engineers plan to 
’ use concrete and ashes 
on the roadbed of the 
new structure to deaden 
the sound of trains. 
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A black column shot up, thundering like a suddenly freed Niagara. 
tools tore through the derrick timbers. Jerry did a jig and flung his hat madly into the air. 


STILLNESS hung about the rig of the Drumwell 
National Oil Company. From Main and Broadway, 
you could just see the faint outline of the derrick, 
tapering above the scrub oaks on the hill, far to the 
north of town. 

In the other direction, and closer, a bristling forest of rigs 
marked the rich oil pool which had brought Drumwell into 
existence and fame. Oh, that was a pool! Even now, trucks were 
rumbling along Broadway with supplies for new drilling: timber, 
engine parts, casing, pipe fittings. In the dark of morning, when 
the countryside was nearest to quiet, you could hear the engines 
pumping oil from the older wells with irregular, resonant chugs, 
ike giants coughing. 

There had been half a dozen attempts to find oil under the 
hill to the north, too, but all had ended with dry holes. The 
failure which seemed to have overtaken the Drumwell National’s 
venture, however, was of another sort. It was premature. The 
— had broken and the tools had fallen into the uncompleted 
well. : 

In the company’s office, a small storeroom in a frame building 
on Main street, Buck Norden had just told of six weeks’ vain 
efforts to fish out the tools. Discussion of plans for the future 
was approaching a row. 





With a crash, the steel 


September, 1979 





JESSE F. GELDERS 
Illustrated by Hanson Booth 


years ago, a well-driller named 
Drake saw his tools drop into a 
crevice sixty-nine feet down and 
strike oil. The black liquid flowing 
that day at Oil Creek, Pennsylvania, 
has grown into a Niagara of industry, 
Drake’s well gave up twenty-five bar- 
rels a day. Now the world’s yearly 
petroleum production runs close to a 
billion barrels. Last year American 
motors consumed nearly ten billion 
gallons of gasoline alone. 
This story is a romance of oil, 
industry’s fascinating adventure in 
which fortunes are made and lost, 


O*: day in August, sixty-nine 


“Abandon the well? 
thousand feet?” 

“What else is there to do, when three ton of 
steel tools are jammed at the bottom of the 
hole, and you can’t recover them?” 

““Sidetrack them. Blast them to one side, 
or pound them over!” 

“No. That’s not practical.” 

Purdy Vincent Bolton, the vice president, 
stood up in his khaki breeches and shining, 
mudless boots, obviously convinced in his own 
mind. But Jerry Crandall, the young fellow 
who had been driller, was insistent. 

**Tt’s been done before,”’ he asserted. 

Jerry was leaning back in his chair, idly 
holding to the open front of his corduroy vest, but training his 
steady gray eyes appraisingly upon the vice president. 

It was pretty hard to figure just how much Bolton really knew 
about the oil business. One did not want to judge him unfairly. 
His manner was so genial, and his smile so ready, that they 
almost made up for his pompous speech and his movie attire, 
chosen as if for rough, dirty work—yet never dirtied. He was 
ordinarily so tactful that you could almost forget the poor taste 
of the sign on the broad front window of the office he had estab- 
lished. Gilt letters as large as the ones in “Drumwell National 
Oil Company” announced: “Purdy Vincent Bolton, Vice 
President and General Manager.”’ It was just a little pre 
caution lest anybody underestimate him. 


After drilling four 


= E APPRECIATE your suggestion,” he said to Jerry, im 
his rich, strong voice, “but it’s not practical.” 

“Don’t you think we at least ought to consider it, Mr. Bol- 
ton?” urged a little man with a salt-and-pepper moustache, who 
had come from the East to represent some of the stockholders. 
He was badly worried and eager to grasp at anything, for there 
was not enough money to put down another well. 

“You know,” he continued, “we've already spent upwards of 
a hundred thousand. The stockholders are not wealthy met. 
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ey're just small-town merchants and farmers, most of them.” 
“Yes, yes, Mr. Galt.”” The vice president crinkled his florid 

brow and lowered his voice to a sympathetic softness. Then 

there doesn’t seem to be any practical course but to liquidate and 
sell the lease for whatever a purchaser will pay.” 

« Aj] the money we’ve spent for drilling would be lost?” 

Bolton nodded sorrowfully. “There doesn’t seem to be any 
other practical alternative, Mr. Galt.” 

Now, at Galt’s request, he took up Jerry’s proposal with forced 


patience. 


“{7OUTHFUL enthusiasm,” he admitted, “is a fine thing. 
But often it isn’t practical. Now—but wait. It would be 
cheaper to go on fishing for the tools awhile longer. Do you 

e Ss ie 
— turned questioningly to Buck Norden. 

“I might be able to get them out,” Norden replied with an 
expressionless stare. _ 

“But you said before that you couldn’t,” Jerry challenged. 

“They re wedged in pretty tight,” Norden admitted, still with 
a blank gaze. ; 

“Then let me go ahead and sidetrack them,” Jerry demanded. 

“Now see here,” said Bolton, turning directly to Galt, “that 
would be a large amount of additional expense. Mr. Crandall is 
an extremely competent young man, and I would like to please 
this whim of his. But it really doesn’t look as if we would get oil 
there anyway. It’s a wildcat well, an experiment in unproven ter- 
ritory. There have been six dry holes on that hill.” 

“But, Mr. Bolton, everybody knew that before we started,” 
Jerry argued. “I knew it, and still I took part of my wages in 
stock in the company, didn’t I? The idea was that none of the 
others had gone deep enough. 
We were going six thousand 
feet if necessary. You know 
we didn’t expect oil at four 
thousand.” 

‘Yes, young man, that is 
true, but——””’ 

“Well, I'd hate to see this 
well abandoned now. I'd be 
willing to go East myself, and 
talk to every one of the stock- 
holders. This well can be 
saved. I can show them where 
it’s been done before!” 

“Young man—” Bolton was 
about to reply impatiently, but 
controlled himself. ‘‘Of 
course,” he said, smoothly, “‘if 
I thought it could really be 
done——” 


ALT spoke. “Let’s give it 
a try, Mr. Bolton. We’ve 
gone so far already.” 

“Mmm.” The vice president 
hesitated. ‘“‘Very well then. 
Fair enough.” 

When the details had been 
arranged, and Jerry was leav- 
ing, Bolton slapped a_ soft, 
thick hand upon his shoulder. 

“Youthful enthusiasm is a 
great thing,” he said heartily. 
“A great thing. I like to see a 
young man with determina- 
tion. But—but—I only hupe 
this doesn’t prove to be an ex- 
pensive and unwise mistake.” 

On the Drumwell National’s 
lease, the boiler made eager 
noises over its new fire. Jerry 
went about his preparations on 
the derrick floor with grim 
energy. He had sent Phil Med- 
ford, the tool dresser, up to oil 
the pulleys on the crown- 

lock, some ninety feet over- 
His face was set, and 

there was a little anxious fur- 

row between his gray eyes. 

It was a hard job and a 


‘ 


“We'll go a little deeper—about a screw,”’ 
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doubtful one that he had undertaken. He had spoken confidently 
of getting past an obstruction—wreckage, practically—that lay 
more than three quarters of a mile beneath the ground. Before 
he — cope with it, he must know the position of those unseen 
tools. 

He tested the softness of a huge chunk of wax on the impression 
block which was to carry his sense of touch, almost his sight, to 
the bottom of the hole, and return stamped with the record of 
what lay there. As the tool dresser came down the ladder, Jerry 
was ready with the block attached at the lower end of the bailer— 
the man-high bucket which would weight and steady it. He 
swung it out over the mouth of the well and let it descend. The 
sand line to which it was attached ran swiftly, playing back and 
forth across the ten-inch diameter of the hole as the bailer and 
block dropped toward the bottom. 

The story written in dents on that chunk of wax, as he brought 
it up after repeated tests, deepened the lines between Jerry’s 
eyes. The tools, thirty feet long and of solid steel, lay with the 
top wedged inaccessibly against one side of the hole and the bit 
jammed into the other side. 


| pes a little while Jerry wondered if Bolton had not been right 
after all—if the chances of finding oil in this wildcat well 
really were worth the effort of saving it. He sat down on the 
bench against the wall and pulled his worn notebook from his 
pocket. He studied the list he had made there of the different 
rocks and sands they had passed through, and compared it 
critically with the record of the upper formations in the rich pool 
to the south of Drumwell. 

The comparison gave him heart. At the surface they first had 
gone through the same bed of red clay to a depth of about fifty 





“We'll see how it looks then.”’ 


Before they had 
gone half of the five feet, a run of the bailer showed a foot of blackish oil topping the column of water. 


said Jerry. 
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feet, and below that through corresponding layers of limestone, 
blue shale, sandy shale, sandy limestone, and so on. Reaching a 
depth of 1,570 feet, the bailer had brought up the same curious 
gummy blue shale—so sticky that it clung to the fingers and 
stretched out almost like taffy. Yes, if the story of the rocks 
meant anything—and to Jerry it did—then there was a chance, 
and a fair one. 

When Medford came out of the engine house, where he had 
been working, Jerry stood up. 

“That’s all for today,”’ he announced. “‘ We'll get Curtis here 
tomorrow.” 


URTIS was the best oil well “‘shooter”’ in the field. He drove 

up to the rig in his mud-spattered car, flaringly lettered 

** Danger—Erxplosives” and looking like a combination plumber’s 
and telephone lineman’s truck. 

Jerry gave him the details of the well and said “Go ahead. 
Give her a good shot.” 

He looked on calmly while Curtis poured nitroglycerin into the 
long, slim metal shell and then lowered it into the well. Anxiously 
he watched Curtis tugging gently, inquiringly, on the line which 
supported the shell. Jerry’s air was almost casual as he tried it 
himself, but when he nodded and stood back for Curtis, his 
knuckles showed white. 

This was a delicate job. With only the measurement of the 
depth and the feel of the weight to guide them, they had to make 
sure that the explosive had reached the right position, alongside 
the tools at the bottom of the hole. Satisfied at last, the shooter 
dropped a squib—a smaller shell with a lighted time-fuse to 
detonate the first—and waited. 

Jerry’s face was worried, but eager now. His gray eyes glinted 
with the light of battle. If he could charge past that steel barrier, 
his argument with Bolton would be vindicated. 

“There she goes,’ Curtis announced suddenly. 

Unheard, unfelt, except by the shooter’s trained senses, the 
bombardment had occurred. Somewhere underground, the nitro- 
glycerin had loosed its smashing, tearing power. Whether it had 
taken effect upon the tools remained to be seen. 

The faint acrid gas of the explosion had barely found its way 
to the open, and the shooter’s car was scarcely out of sight, when 
the impression block was dropping into the hole again. Jerry 
worked anxiously. The sand line unwound and wound again on 
the spinning calf-wheel. 


WAS dusk when the tests were concluded. Jerry smiled, but 
with gritted teeth, at the picture brought up by the wax 
block. Success was only partial. The blast had driven the tools 
to one side. The upper portion was clear, but the bit at the lower 
end still lay in the path of drilling. 
“Well?” Medford queried. 
“We'll start tomorrow,” replied Jerry. 
“Another shot, you mean?” 
“No. Drilling.” 
“Through that there bit?’ the tool dresser demanded incredu- 
lously. 
«“ By ig 
There was steel im Jerry's voice. 
“By it?” Medford grinned appreciatively. 


“Can’t nothin 
stop you, can there?” 4 
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“‘What does it mat. 
ter who I’m with» 
Bleen demanded, 4 
want to buy the leag. 
I’m talking cash,” 


The two men started toward town together in Jerry’s battered 
roadster. A short distance from the well Jerry halted the cq 
abruptly and slapped his hand on the wheel. 

“TI wanted to stop those leaks in the boiler line,”’ he declared, 
“so we wouldn’t be delayed tomorrow.” 

**How long’ll it take? I'll go back with you.” 

“No. I may be a couple of hours.” He looked down the road 
at the long distance Medford would have to travel to town, It 
was only a short walk back to the well. “‘ You take the car,” he 
said. “‘I may just roll up in that old bedding in the engine houg 
and spend the night there.” 

“Tl drive back for you, later on.” 

“Never mind. You get some sleep, too.” 

Full darkness had come when Jerry completed his task. He 
rolled himself into the blankets. A soft wind, tainted by gas from 
the field to the south, brought the faint, lulling echves of the 
engines pumping oil—and wealth. 


T WAS a moonless night. Most of the distant lights of Drum. 

well had been extinguished, when Jerry started up from his 

sleep. There was an auto on the road below the rig. Its silhouette 
was almost lost in the blackness of the hillside. : 

“Hello!” Jerry called sleepily. “Medford?” 

No one replied. 

There were brief, muffled voices, and the shadows near the car 
revealed the forms of two men who, apparently surprised at find- 
ing Jerry at the rig, hastily climbed back into the auto. The door 
slammed, the motor raced, gears sang out, and the car was gone. 

Jerry peered after it. It had not carried Medford. The 
shadowed outline had been that of a closed model, not a roadster. 

The identity and the mission of the prowlers had been hidden 
by the darkness, but thereafter the rig was never to be left 
unguarded. 

* * * * 

The fresh string of tools gleamed in the sun as they started into 
the well. Thirty-odd feet of smooth, gray steel, eight inches 
through, they gave off a heavy, solid clink as they scraped the 
side and slipped swiftly out of sight. The huge spool-like bull 
wheel whirled as the steel cable sped from it up to the pulleys in 
the crown-block and down into the darkness of the well. 

Four thousand feet of line spun out, and the tools were at the 
bottom. Then the walking-beam was moving, like a giant see- 
saw, with its heavy arm made fast to the cable above the well. 
Jerry watched it lifting and dropping the line, its rise and fall 
marking time while the three tons of tools beat their smashing 
rhythm, unheard, in the earth below. 


E GRASPED the cable, getting the feel of the distant im- 
pact. This was not an ordinary drilling job. His tools down 
there were pounding upon another bit, as hard as they, virtually 
impenetrable. Progress could be made only as the obstruction 
was shoved to the side, or as the blows glanced off and dug their 
way angularly by it. 
It was tedious work. The rise and fall of the walking-beam 
counted off hours. Then days. Finally weeks. 
Jerry stood, meditatively tapping a folded letter in the palm 
of his hand. 


“Funny thing,” he observed to Medford. “Friend of mine 





back East says some fellow has been (Continued on page 148) 
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A scientific use of photography that is as valuable as it is unusual. The camera is employed to determine the exact percentage of ultra- 
violet light (which is invisible to the human eye) that passes through a specimen of special glass mianufactured for use in experiments. 


New Magic Worked by Cameras 


Amazing Modern Photography Solves Problems of Science, 
Industry, and Athletics, and Even Settles Legal Disputes 


N A California court the other 
day, Capt. W. B. Sellner, 
State Fish and Game Com- 
missioner, accused a man of 

trespassing and dumping garbage 
on his property. Vigorously the 
other protested his innocence. The 
court was puzzled. 

“One moment, Your Honor,” said 
Capt. Sellner. “I can show you first- 
hand evidence.”” With the court’s per- 
mission he tacked a bedspread on the 
wall and produced a roll of film made 
with a home movie camera. A second 
later, judge and culprit sawa movie of a 
man caught in the very act of dumping 
garbage—blissfully unconscious that 
an all-seeing camera was focused upon 
him, recording every movement. 
“Guilty!” said the judge. 

Many the lawsuit that has been 
decided, as in the case above, by a 
photograph, such is the reputation of 
the modern camera as an eye that sees 
every detail and does not forget. But 
today’s camera can do more than that. 
Science and industry alike know it as 
anally. It can photograph things that 
no human eye can ever see. It can 
picture lightning, study the explosion 
of blasting powder, slow up for human 
eyes the crash of an airplane into a 
concrete wall. So fast are cameras that 
they can capture an event that is over 
long before you realized it was going 
to happen. So sharp is the camera’s 
eye that it can peer through solid 
metal. 


By ELLSWORTH BENNETT 







Courtesy General Electric Co. 


An X-Ray photograph of an 
automatic pistol, showing 
the cartridges inside and the 
mechanism which moves 
them into firing position. 





THE MAGIC EYE 


N 1839 there was only one camera 
in the world. The story that 
begins with Daguerre, a scene- 
painter for the Paris Opera, and 

his *‘tintypes,’’ and ends with the 
wonders of modern photography, 
is related in this dramatic article. 

An image flashes upon the eye and 

vanishes. It flashes upon a film and 
remains forever. How such films 
have helped us study the stars, dis- 
cover unsuspected things about the 
lightning, even led to the discovery 
of an entirely new chemical element, 
is related here. Everyone who owns 
a camera or has taken pictures will 
be interested. 











Today anyone can buy a camera 
that will take a photograph in the 
, incredibly brief time of a thou- 
\ sandth of a second and “freeze” 
* into stark immobility racing auto- 
mobiles and leaping athletes. Spe- 
cially built cameras perform won- 
ders greater than these, and catch 
the jagged, twisting forks of a 
streak of lightning—the speeding 
flight of a rifle bullet—or the flying 
droplets of a splash of water 
stopped in mid-air. 


LL these are things that science 
would like to know more about, 

and is studying with the aid of the 
camera. No bolt of lightning is fast 
enough to escape the swift cam- 
era that J. W. Legg, research engi- 
neer of the Westinghouse Electric and 
Manufacturing Company, designed 
and built. A gleaming, polished metal 
mechanism studded with twenty-two 
glass lenses, this instrument has no 
counterpart in the world. Its two re- 
volving shutters take 2,600 pictures of 
electric flashes in the laboratory each 
second. When Legg trained his camera 
on huge sparks, he found for the first 
time that artificial lightning—and 
natural lightning, too, it may safely be 
assumed, for both are simply great 
electric sparks—actually travels, not 
in zigzag or in straight lines, but in 
spirals. He had caught real moving 
pictures of the corkscrew-twisting 
sparks; and had demonstrated the 
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value of his instrument for studying the 
behavior of high-voltage currents, im- 
portant in power transmission. 

Just as these sparks furnished their 
own light to the photographer, electric 
flashes replace inadequate daylight or 
ordinary electric light for super-speed 
pictures. 

Extraordinarily 


ingenious arrange- 






























Photograph of a bullet flying 
2,700 feet (more than half a 
mile) a second entering a soap 
bubble which is filled with a 
mixture of nitrogen and air. 


ments have been made 
so that speeding bullets 
break an electric wire in 
their flight and take 
their own “flashlight” 
picture by the resulting 
spark. And an English 
experimenter, Worthing- 
ton, took the first suc- 
cessful photograph of a 
splash of water in all its stages by sus- 
pending two metal balls by magnets so 
wired that a single electric switch would 
release both balls at once. The first, 
dropping into a tub of water, made the 
splash; the second, falling past the ter- 
minals of an electric condenser, released 
a spark that took the instantaneous pic- 
ture. By altering the timing of the spark 
through changing the distance the second 
ball had to fall, he photographed at will 
the beginning, middle, and end of the 
splash. 

How safe an explosive will prove for 
use in a mine is determined, now, by 
taking a speed photograph of its flame. 
The height of the flame from a measured 
charge of blasting gelatin or powder, 
impressed on a moving film that bears a 
graduated scale, shows just how soon 
after ignition the explosion reaches its 
height, and how far the flame has spread. 
A “permitted”’ or “safe” explosive gives 
a small flame and is completely burned 
in a tiny fraction of a second. 


OST of us have seen “slow movies,” 
generally intended purely for amuse- 
ment, that are produced when a film pro- 
jected at standard rate has been taken 
much faster. Fast runners become models 
of slow, graceful action; an athlete seems 
to float over a hurdle, and a leaping horse 
soars gently over a barrier, to rebound as 


P. P. Quayle, of the Bureau of Standards, with the amazing camera 
with which he made the accompanying photographs of a flying bullet. 
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if shod with rubber. American trainers 
were among the first to use such films to 
find out what was wrong when promising 
young athletes failed to show expected 
excellence. And in hurdling, for example, 
the camera has revealed how the Amer- 
ican Simpson, and later the Canadian, 
Earl Thompson, were able to achieve 
“impossible” new marks that finally 
brought a fifteen-second record for ten 
hurdles in 120 yards down to 14?/; seconds. 
Both men had a trick of raising the knee 
of their trailing leg to shoulder height to 
clear the bar, so speedy as to pass un- 
noticed to visual observers, and probably 
not even fully appreciated by themselves. 

New secrets of the birds’ flight, one of 
the longest standing mysteries of science, 
may give way at last to the latest wonder 


camera, brought to this country by the 
Japanese expert Baron Shiba. That is 
the use one noted engineer, Elmer A. 
Sperry of gyroscope and airplane bea- 
con fame, sees in the camera that takes 
20,000 pictures a second. Designed for 
research in aeronautical design, it is ex- 
pected to disclose new facts about air 
streams from propellers and air currents - 
around the wings of a plane. It makes a 
spinning propeller look like a slow-revolv- 
ing door, and a bullet whizzing through 
air like an idly-drifting black chip. 


HAT happens inside a Diesel engine 
may now be studied through the use 
of a new photographic device that takes 
4,000 pictures a second, each one in a 
millionth of a second’s time, according to 
W. F. Joachim, head of engine research 
for the Advisory Committee of Aero- 
nautics at Langley Field, Va. A camera 
designed to study the explosion and burn- 
ing of fuel as it is sprayed into the 
motor’s cylinders at high pressure is 
attached to the combustion chamber to 
take a picture through heavy plate glass; 
a high-tension electric spark provides 
light. Ten pictures have been taken, 
Joachim says, that show the complete 
spraying operation. 
A ten-thousand-picture-a-second cam- 
era developed for the British Admiralty 
has shown the actual penetration of huge 
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armor-piercing shells into hardened stee 
targets. Imagine the consternation 
one shell gone astray and wrecked this 
priceless mechanism! 

Not long ago, at McCook Field, Day. 
ton, Ohio, a number of condemned air. 
planes were sent crashing at full speed 
against a concrete wall to determine just 
where fire breaks out in a plane’s moter 
after a crash, so that improved engine 
design would decrease the hazard. Ultra. 
rapid movie cameras photographed the 
planes being wrecked; and films made at 
eight times normal speed, developed and 
run over again slowly, revealed the source 
of fire danger. 


HESE are examples of the pictures 
taken at terrific velocity that reveal, 
when slowed down, sur. 
prising facts about peo. 
ple and machines. Re. 
versed, the process has - 
equally fascinating pos- 
sibilities. Pictures of 
things as slow as the 
growing of a plant have 
been taken on a con- 
tinuous reel of film, each 
time from the same 
position, at intervals of, 
say, a day; and later 
shown as a continuous 
“movie” in which the 
whole action of months 
is condensed into a frac- 





The .30 caliber bullet emerging from the 
bubble it is seen entering above to the left. 


tion of a minute. Such pictures are a 
revelation of the way a plant really grows; 
they show its extraordinary contortions 
as, rooted to one spot, it writhes, twists, 
and unfolds. 

Following the same plan, Prof. R. J. 
Terry and two assistants at Washington 
University recently attempted to prepare 
a “fast movie” of hair growing on & 
man’s chin after a shave, photographing 
exactly the same spot of skin through a 
powerful microscope every two hours for 
four days. Though it failed as a “‘ movie,” 
because the subject’s skin stretched and 
jerked the hairs about between the ex- 
posures, the picture made a valuable 
record of the speed of hair growth. 

Nor are nature and anatomical studies 
the only ones where “fast movies” are of 
value; it is equally possible to photograph, 
step by step, the building of a bridge or a 
skyscraper, says (Continued on page 138) 
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It all depends on the point of view—whether you look through the telescope or through 


the microscope. 


In this inspiring article a noted educator, a member of the faculty 


of the College of the City of New York, reveals how man, standing between two infinities 
—the large and the small—and mastering the laws cf both, has risen above insignificance. 


OME weeks ago astronomers an- 
nounced that a star, Nova Pictoris, 
apparently had split in two. The 
spectacle, described recently in 

PoruLaR ScrENcE Monta ty, was offered 
as a remarkable new discovery. Yet the 
actual event had occurred sixty years be- 
fore Christopher Columbus was born! It 
had taken all the time since for the fastest 
messenger known to man to bring us the 
news. The distance between the earth 
and this star is so great that it took five 
centuries for a ray of light, traveling at 
more than 186,000 miles a second, to 
bridge the gap. 

When we stop to consider that for a 
moment, we begin to wonder about man 
and his place i in such a vast universe. Is 
he a pygmy or is he a giant? To find out, 
let’s first look at the universe around us. 

Pick out the fastest thing you know. 
The hurricane? It goes a hundred miles 
an hour. The locomotive? It goes a 
hundred and twenty. The racing auto- 
mobile? It goes two hundred and six. 
fit, airplane? It goes three hundred and 

t 

They are all too slow! Ride a beam of 
light. It travels so fast that it can circle 
the globe eight times while you draw a 
single breath. 


Are you ready? Go! Speeding into 





space at the rate of 186,000 miles a second, 
it takes you three and a half years to 
reach the nearest star. It takes you 
twenty-two years to reach Sirius. It takes 
you more than seventy to reach Capella, 
and your journey is just begun! 

You will travel for six hundred centuries 
before you come to a far star on the 
borderlands of the Milky Way, and for 
more than a thousand centuries before 
you reach the most distant star we know. 

Long before the dawn of history, even 
before the coming of the first Neanderthal 
man, this last star may have disappeared 
from the sky. Yet we see it still! The 
light rays that we see tonight left it more 
than 100,000 years ago. The ones starting 
today will be seen on earth a thousand 
centuries hence, after thousands of gener- 
ations have come and gone. What sort of 
people, living in what sort of a civilization, 
will see those rays? An _ interesting 
question. 


F LINDBERGH hopped off for Mars 
in his airplane and flew at top speed all 
the way, before he reached the planet he 
would be an old man of seventy and over! 
The dot or this “i” looms immeasur- 
ably larger on this lita than does our 
earth in the universe. And on this earth 
speck lie the pride of man’s handiwork— 





Pygmy or Giant: ? 


He Has Made Himself 
Master of the Earth, 


Yet in the Universe 


He is Merely a Speck 


By 
WILLIAM BRADLEY OTIS 


his cities, his skyscrapers, his factories, 
and his railways. 

In the vast stretches of such a universe, 
what a pygmy seems man! 


NE individual is lost to sight in 4 
great city. And that city, on a map 
of the world, appears smaller than a speck 
of dust on the side of a circus elephant. 
And that world, in the universe, is like a 
drop of water compared with the wide 
Atlantic. And beyond that universe, for 
all we know, stretch super-universes in 
which the distance from earth to our 
farthest star will look like a sixteenth- 
inch mark on a surveyor’s long steel tape! 
An idea of the staggering size of the 
universe was given the other day by Prof. 
Edwin B. Frost, director of the Yerkes 
Observatory at Williams Bay, Wis. If 
you hold a dime at arm’s length toward 
the Milky Way, he said, the coin will 
hide about fifteen million suns! A single 
photograph including less than one- 
thousandth part of the night sky revealed 
images of about 400,000 stars. The far- 
distant star Antares appears through tele- 
scopes as a tiny speck in the heavens, yet 
it is forty million times as big as our sun. 
In the last thirty years, discoveries of 
astronomers have extended the bound- 
aries of space ten thousand times. 

Thus, looking up and out from his 
planet, man feels himself grow smaller and 
smaller. He sees written in capital letters 
the story of his own unimportance. In 
such a universe, what a pygmy he is! 


UT, looking in another direction, he 
reads another story. It is the most fan- 
tastic, incredible tale science ever verified. 
It tells him that he is a giant, a colossus, 
who walks on universes, who holds a mil- 
lion whirling suns and satellites in the 
hollow of his hand, who brushes a solar 
system into space and calls it a speck of 
dust! 

It tells him that the very telescope with 
which he studies a universe so vast it 
makes him dizzy is made of little universes 
so small he cannot see them. The metal 
tube of his instrument, and the very glass 
through which he peers, is formed of solar 
systems whirling in ceaseless activity. 

When you turn this page and feel the 
paper between your thumb and finger, 
you knew that its thickness barely sep- 
arates them. Yet for that short dis- 
tance—about one-six-hundredth of an 
inch—300,000 (Continued on page 135) 
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— Time-lTables Now Make 
Flying Trips Easy 


By GEORGE LEE Down, JR. 


T NINE in the morning, not emergency travel. Its results follow. The rail trip costs $33, exclusive of extra 
long ago, a San Francisco busi- Here is a typical case. From Seattle to fare required on this twenty-eight-hoyr 
ness man hurried down the San Francisco is an afternoon, overnight, train. For $55 you can board a West 
gangplank of a liner just and all-day trip on the Cascade, crack Coast Air Transport cabin airplane at 
docked in New York. He was_ train of the Southern Pacific Railroad. Seattle, and arrive in San Francisco jp 

racing home from abroad less than eight hours 
otic? a dian 1 aes after a trip of unpamh 
relative, critically ill; a leled scenic grandeur, 
New York friend, noti- Another line, the Pacifie 
fied by cable, had ar- Air Transport, dupli- 
ranged his passage across cates the trip and adds a 
the continent. buffet meal in the air, 
Twelve-fifteen and he Los Angeles to Tue. 


























was on a mail plane w, | (National Air Transport. | HADLEY FIELD, N. J. ‘Transcontinental son, Arizona, is an $18.50 
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Passengers boarding a National Air Trans- 
port plane at Kansas City for the 500-mile 
trip to Chicago in a Travel Air machine. 


Maddux Air Lines; the fare is $15. 
This is a passenger line exclusive- 
ly. With its recent extension to 
San Francisco, four lines now 
connect that city and Los Angeles. 

The Midwest, too, has its air 
routes. Chicago is the hub of a 
whole series of radiating airlines; 
one, for instance, Northwest Air- 
ways, runs planes to Minneapolis 
in five hours, while the Viking, 
pride of the Northwestern Rail- 
way, takes eleven hours to make 
the same trip. You can breakfast in Chi- 
cago and lunch in Memphis, Tenn., via the 
new six-hour $100 service of the Mid- 
South Airways. 

What has the East to compare with 
these lines? Besides its part of the trans- 
continental route, it has the New York- 
Boston airway—and that is nearly all! 


HE Colonial Western Airways con- 

nect Cleveland and Albany. The St. 
Tammany Gulf Airline, which flies the 
daylight part of the New York to New 
Orleans mail route, accepts passengers 
between Atlanta, Georgia, and New 
Orleans. Planes of the Pan-American 
Airways fly between Key West, Fila., 
and Havana, connecting with the 
Havana Special train from New York. 

That is the best the East can do to- 
day, but it is going to do better. 
Airlines are proposed between 
New York and Washington, and 
by the time this article is pub- 
lished one may be in operation 














Short air trips are as practical as long 
ones; and every important stopping 
point along a through airline has “feed- 
ers” or local connecting lines that serve 
it. Thus from Cleveland, on the trans- 
continental airway, you can go to De- 
troit in three and a half hours by the 
Stout Air Services, running two roomy 
cabin planes daily; and to Albany and 
Buffalo by way of the Colonial Western 
Airways. Chicago has connections to 
Cincinnati via the Embry Riddle Com- 
pany’s planes; to St. Louis via Robertson 
Aircraft; to Kansas City over the National 
Air Transport’s route; and to Memphis 





between Washington and Norfolk, 





Va. The cross-country line to ‘= 

Chicago, now an “emergency” oon 

service, is to be vastly improved FMI 

upon. a REI ae 
A new airport at Newark, N. Me NS 


J., will give New York half-hour | a a rienacer 


connection with cross country 
airlines. One of the first to use it 

will be the newly announced New York- 
Montreal air passenger service of the 
Canadian Colonial Airways. 


A ticket for a trip from New 
York to Chicago on a Na- 
tional Air Transport plane. 
The price is $200. The upper 
third is the passenger’s receipt 
and identification. Note map. 





Field manager (right) checking passengers 
into a cabin monoplane for a flight that will 
take them to Kansas City in 5 hours, 


and Minneapolis by air lines al- 
ready mentioned. At Cheyenne, 
Wyoming, the Western Air Ex- 
press’ planes provide a trip to 
Pueblo, Colo., and the same com- 
pany connects Los Angeles with 
the transcontinental line at Salt 
Lake City, Utah. 


N MANY states, too, short in- 
ter-city trips by air are or will 
be regularly scheduled; thus Okla- 
homa, for instance, has a state- 
wide passenger air service operated by 
the Oklahoma Air Transport Company 
and another Tulsa-Oklahoma City air 
line. Other states, notably Michigan and 
Texas, are blanketed with air lines. 
Timetables of the Cleveland, South- 
western Railway and Light Company 
announce that the railroad’s ticket 
agents will sell tickets on the Stout air- 
line between Cleveland and Detroit, 
probably the first recorded instance of 
a railroad selling air tickets. In this case, 
the air field is near the Cleveland station. 
Generally airports are more remote; and 
some air transport companies provide 
buses or cars to transport passengers from 
the nearest railway station to the field. 
Today’s air lines are regularly sched- 
uled services; hence the “air time-tables”’ 
we are able to present with this article. 
To some extent they are dependent upon 
the weather; many mail lines will not 
carry passengers if weather threatens, 
even though the pilot may go through 
with the mail. This is one of the best 
2uswers to the question, “Is air travel 
safe?” In many places it is developing 
with almost painful slowness, so 
cautious are transport lines to 
make sure that it will be safe. 
And over all but the best-lighted 
airways, no air line will carry 
passengers at night; though the 
air mail goes through with prac- 
tically unfailing regularity. 
“Air taxi” service at any large 
(Continued on page 124) 
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rning Too Costly? 


More Comfortable and Convenient, Certainly, But This 
Article Weighs the Problem as It Affects Your Purse 


S THE added 
comfort and con- 
venience of an 

oil burner worth the 





price? That ques- 
tion today confronts 
every prospective 


home owner. The 
answer, of course, depends on the value 
you put on the advantages of oil heat- 
ing, and other factors that must be 
considered in contrasting oil with other 
fuels. 

The oil burner is, after -all, only a 
highly perfected mechanism for pro- 
ducing heat. And, without an efficient 
heating plant to transfer that heat to 
the rooms in your house, the oil burner 
must work under a severe handicap. 

Theoretically, a ton of coal equals 
in heat value from 190 to 215 gallons 
of oil. But it is one thing to deter- 
mine the theoretical heat value of a 
fuel and quite another to find out how 
much heat is actually used. Your heat- 
ing plant, not the fuel, determines 
that, whether you burn coal or oil. 

Burning fuel produces heat in two 
ways, the hot gases and the radiant 
heat from the red-hot lumps of coal and 
the flame. A good boiler absorbs the 
largest possible amount of both kinds of 
heat. The rest is wasted up the chimney. 

A boiler that gives good results with 
coal may not do as well with oil. The 
two fuels do not burn alike. Coal, most 
of ‘the time, is burned with a reduced 
draft, whereas the mechanical draft oil 
burner always runs full blast. 

An inefficient boiler, one with inade- 
quate heating surface, may give fair re- 
sults with coal because the coal is burned 
slowly, permitting the surface in the boiler 
to absorb a fair percentage of the heat. 
An oil burner under such a boiler will 
blow most of the heat up the chimney. 


VESTIGATIONS of the Popular 

Science Institute of Standards have 
shown that when oil heating costs too 
much, the trouble nearly always is due 
to an inefficient boiler. This means, in 
short, that if you have an inefficient 
boiler your coal bills may be higher than 
they should be, but if you install an oil 
burner you will be even more heavily 
penalized. 

But you must not get the idea that the 
boiler installed in the average home 
is so poor that it won’t work with an oil 
burner. That isn’t so, because even if the 
boiler is below par it can be improved by 
adding sections to give more heating sur- 
face. And a good oil burner used in con- 
junction with a good boiler always pro- 
duces more heat than would appear 
theoretically to be possible. 


By JOHN E. LODGE 





An ideal oil-heated boiler. Shutting off the main 
supply to radiators so that the plant may be used 
during the summer solely to provide hot water. 


That is because during fall and spring 
and every warm spell the oil burner shuts 
down and uses no fuel. A coal fire, at 
such times, keeps right on burning coal. 

Reports received by the Institute from 
oil burner owners prove these points. 
Here is one from a man in New Rochelle, 
New York, that shows what oil heating 
will do under a good boiler: 

“In 1925 I spent $204.75 for coal. In 
1926 the bill was $157.50. During both 
these winters I paid a furnace man $15 
a month to take care of my furnace or a 
total of $120 a year. I began to burn 
oil March 1, 1927, and from that time 









MORE BOILER J 
SECTIONS 
ADDED WOULD 
IMPROVE 
RESULTS 


ANY TYPE 
OF OIL 
BURNER 


This diagram shows an inefficient oil burner in- 
stallation that results in large expense and sug- 
gests an improvement that would save money. 


until June 15, 1928, I have used 2,899 
gallons, which cost me $240.31. Now 


figure covers the cost of heating my 
home through an entire winter and, i; 
addition, kept us supplied with all the 
hot water we could use for a year and 
a quarter, making it unnecessary to 
burn any gas for hot water heating, | 
think you will agree that I’m getting 
the luxury of oil heating at a pretty 
low figure.” 

The photograph shows this partic. 
ular installation. A heating coil js 
connected to the hot water storage 
tank so that during the ‘winter the 
water is heated as in any similar in- 
stallation. When summer arrives the 
owner merely shuts off the main supply 
pipe to the radiators upstairs by means 
of the large valve. A switch is thrown 
to connect the oil burner control toa 
different thermostat so that it will run 
the main boiler only enough to supply 
hot water to the hot water storage 
tank. 

The excellent results described are 
obviously due to the modern, amply 
large and efficient boiler used. 


ERE is a report from an oil burner 
owner in South Carver, Mass. 

“In the winter of 1926-1927 I burned 
about twelve tons of hard coal at $17.75 
a ton, a total of $213.00. This winter, 
from October 15 until April 11, I used 
1,920 gallons of oil, costing, at ten cents 
a gallon, $192.00. Probably before sum- 
mer my oil will have cost me about the 
same as the coal, but J have received much 
more and better heat. I keep an average 
temperature of seventy degrees to seventy- 
five degrees in my house all the time. 
With coal it was from sixty degrees to 
seventy-five degrees.” And now comes 
a very significant statement, ‘“‘The 
heating plant now requires no attention 
at all and I would not want to go back 
to coal again.” 

This particular owner has his oil 
burner installed under a boiler that is 
quite old, but it is of adequate size with 
plenty of heating surface. The high price 
of both the coal and oil he has used un- 
doubtedly is due to his location. 

And to show what happens when the 
boiler is inadequate, note this report 
from a doctor who has a large house in 
St. Louis, Missouri: 

“‘T find that I used for three years with 
the old boiler a little over 6,000 gallons of 
oil fuel a year. For the year just past I 
have used about 4,500 gallons and have 
had hot water automatically supplied 
throughout the summer, so you can see 
what can be accomplished by installing a 
really good boiler.” 


when you stop to consider that this . 
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Tips from a Veteran Carpenter 


Secrets About the Selection and Use of Materials That 
Will Save You Money When You Build Your Home 


“ HAT advice would you give 
a greenhorn on building a 
house?” 


“That’s a fine question!” 
snorted Uncle Ed Warner. 

“In what way, if you don’t mind tell- 

” 
ne Every which way. It’s like asking 
what advice a landlubber needs to become 
, navigator. Kind of a lifetime job, 
seems to me.”” 

“You're right as usual, Uncle Ed,” I 
assured the old man. “Still, there are 
some special tips a veteran like yourself 
might give to a beginner. Something that 
isn’t in all the books and that you have 
dug out of your long experience in build- 


ing. 
t Maybe so. Wait till I carve this plug 
and get my pipe loaded. Let me tell you 
that smoking tobacco these days—” 
While Uncle Ed labors to stoke his 
dudheen in his own deliberate and silent 
fashion, I have a 


By JOHN R. McMAHON 











VERY man whobuilds, buys, 
or remodels a home oc- 
casionally runs into difficul- 
ties. Mr. McMahon’s practical 





other hand, houses built just a few years 
ago are full of cracks and loose joints that 
would take a barrel of putty to close up. 
Besides the looks, wind and weather go 
through the cracks and start the ruin of 
the building. The owner has to tinker and 
patch everything, and he sometimes 
blames the carpenter for the rank open 
joints that appear after a few years, when 
they are just due to the use of green lum- 
ber that has dried out and shrunk.” 
“Methods of seasoning lumber have 
been changed quite a bit since the old 





articles each month help to 
solve these problems. He will 
be glad to answer your ques- 
tions on home construction, 
addressed to him in care of 
Homebuilding Department, 
POPULAR SCIENCE MONTHLY, 
250 Fourth Avenue, New York. 











chance to inform 
the reader that 
this man is the 
wisest carpenter 
in our town. He 
has first-class 
tools and keeps 
them sharp and 
shining. He uses 
a steel square to 
do things that a 
mathematician 
would need half 
a blackboard to 
express. His pet 
saw is two inches 
wide, having 
been ground 
down to that 
narrowness by 



























In any lumberyard, 
the best lumber is 
the dark, dirty, 
weather-beaten layer 
at the bottom of the 
pile. The bright new 
“‘green”’ material at 
the top is likely to 
shrink and warp. 








decades of honor- 


able service. It has sawed car- 


Which of these two piles of lumber would you choose for your 
house? Take the old black stuff in the pile at the left, advises the 
veteran carpenter; it is well seasoned and will not shrink or warp. 


days,” I observed, as Uncle Ed paused. 
““Yes. Time was when a tree was cut 
down a couple of years before it was 
sawed into lumber and that lumber was 
kept in a pile for air drying another two 
or three years. The stuff was seasoned 
right in that way. The scheme nowadays 
is to hustle a log from the woods to the 
mill, turn it into boards, shoot 
them into a high temperature 





loads of lumber, including spe- 
cies of trees now virtually ex- 
tinct, and might be considered 
the owner’s postgraduate diplo- 
ma and proof of master crafts- 
manship. 

“Well, I'll tell you something 
that isn’t in all the books,” re- 
sumed Uncle Ed when his pipe 
was drawing satisfactorily. 

“Go ahead and just imagine 
you're talking to the rawest 
greenhorn,” I encouraged. 

“It’s the question of using 
seasoned lumber in a house. If 
you build a house with well- 
seasoned lumber, it stays tight 
and solid for several lifetimes. 








kiln for two days, and then pile 
them into a car for shipment to 
some local dealer. You buy the 
boards that were part of a living 
tree a few months ago. They 
have so much sap and life in 
them it’s a wonder they don’t 
sprout on your house.” 


CLE ED chuckled. “Wil- 

low siding that began to 
grow would be pretty neat along 
with mossy shingles. I won't 
charge anything for the idea. 
Well, the fact is that the ordi- 
nary kiln-dried lumber is not 
more than half dry or seasoned. 
It keeps on drying when put in a 








I've seen many old Colonial 
houses of that kind. On the 


This modern Colonial house will live to aripe old age because the wood 
in it, as in its old predecessors, was well seasoned against shrinkage. 


building and it shrinks and 
shrinks. I guess you know that 
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shrinkage is crosswise of a board or beam 
and not lengthwise to any extent. Warp- 
ing is another trouble of green lumber, 
especially the flat grain stock; it is a first 
cousin to shrinkage, but not the same. 
Now we can allow for shrinkage in the 
framing of a house, so that it will settle 
evenly instead of sagging in the middle. 
We do that by taking care to preserve 
the same relationship between the hori- 
zontal and vertical members of the frame 
everywhere, so that when the beams and 
girders shrink the house will settle uni- 
formly at the sides and center. That 
is a good reliable method. But I don’t 
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weather-beaten old stuff at the bottom. 
White pine turns yellowish with age and 
other wood generally darkens. That’s a 
sign of seasoning. Some of the old ma- 
terial may be checked or cracked at the 
exposed ends, which means extra wastage 
in cutting; still it’s better than the brand- 
new shrinkable stock.” 
ws OW about buying material ahead 
and letting it season at home?” 

“That’s a good scheme for small jobs 
or where you have storage room; and you 
can save money, too, by buying in the 
slack winter season. I do that myself, 
always keeping on hand quite a mess of 
lumber, from molding to boards. Every 
attic is half or three quarters empty and 
will hold a truckload of lumber. It’s a 
fine dry place. Then you have the upper 
part of your garage, across the ceiling 
beams. It is a good idea to stack lumber 
with little strips to separate the pieces so 
that air can circulate all around them.” 

“The house painter is quite a scape- 
goat for shrinkage,’’ I observed. 

“Saving the bacon for the rest of us,” 
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laughed Uncle Ed. “I’ve heard 
owner say, ‘That scoundrel of a pai « 
cheated me. Look at his careless work— 
didn’t paint the joints in that matchej 
ceiling for the porch. The bare Wood 
shows in every joint.’ Someone told him 
that the joint opened after the paint Was 
put on, but he wouldn’t believe that the 
painter had covered all the surface in 
sight at the beginning. Green lum 
gives another black eye to the fellow with 
a brush when the paint he so carefyj 
applied peels off in large patches like the 
skin of an onion.” 

“You mentioned warping as second 
cousin to shrinkage.” 

“*First,”’ corrected the old crafts 
“and sometimes I think they’re blood 
brothers. The first antidote for Warping 
is to use quarter sawed or edge grai 
stock, whether in shingles, trim, or floor. 
ing. Of course, seasoning counts, too, 


“FPNHEN it makes a difference in a ney 
building whether the plaster is thor. 
oughly dry when the finish woodwork jg 
put in. A hurry-up job, with the trip 
. slammed on when the hong 





























Mitered clapboards on the corners 
of a house, as shown above, look 
best; but other methods are just as 
good from a practical standpoint. 


know any recipe to stop the 
shrinkage of green boards and 
trim. Shove them tightly to- 
gether, nail them fast, yet they 
pull apart in time.” 

““There’s some difference in 





is still damp, invites warping 
trouble. That reminds me of 
a shrinkage point. The owne 
of a new house wants the 
doors and windows to work 
easily. Let me tell him it js 
better to have the doors and 
windows tight enough to need 
coaxing if not downright wres. 
tling to operate. Such a snug 
fit is a nuisance for a couple of 
years, but when the lumber has 
shrunk, everything is just 
right. A new house needs to 
be broken in the same asacar, 











the kind of lumber,” was my 
comment. 

“Not enough tocount. I have a white 
pine table made of square edged boards 
that were tight together a few years ago, 
but now they are an eighth of an inch apart. 
Matched spruce on an outbuilding kept 
painted shows daylight between every 
pair of boards. Cypress and long leaf 
yellow pine are special old pals of mine, 
still I have to admit they shrink. I 
worked on a house not far from here and 
the oak flooring was a handsome job 
when it was new. After three years the 
oak strips had shrunk so much that the 
tongues were pulled clear out of their 
grooves. It took a lot of crack filler to 
patch that job, and then it was a poor 
imitation of a first-class floor.” 


“{NAN’T you tell green lumber when 
you see it or saw through it?” 

“‘Some may pretend to, but I don’t,” 
replied Uncle Ed. “A piece of wood 
doesn’t have to drip water or be sticky 
in the saw cut when it is unseasoned. The 
moisture is in the pores. The principal 
safeguard is to buy your stuff from a 
reliable dealer. You depend on him not 
to hand you raw lumber fresh from the 
car. He has a large stock in reserve that 
seasons slowly in the yard, better under 
cover. You can also use your own eyes 
and turn down the bright, fresh lumber on 
top of the pile. Look for the dusty 










Don’t trust to the painters to make the tops of 
exposed windows rain-tight, says the veteran 
carpenter. Make sure they are by using metal flash- 
ing on the drip caps. A dollar’s worth of copper 
flashing on a window will save ten dollars in repairs. 
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Courtesy Nattonal Lumber Manufacturers Assoctation 


How the: frame of a well-built house is con- 
structed. Studs and joists are spaced 16 inches 
apart. Rough floors and sheathing are laid 
diagonally for strength; exterior walls braced. 














If the strips of an oak floor are not well seasoned 
before laying, they may shrink until wide crack 
appear between them, necessitating repaifs. 


and people should be willing to stands 
little inconvenience in either case.” 

*“Doesn’t the kind of wood make 4 
difference in warping?” 

“That’s right. White pine, cypress, 
and cedar don’t twist around as much a 
most other kinds of wood. I have seen 
on the outside of a house a piece of maple 
molding that had torn itself loose from 
the nails and curved out like a snake, 
wriggling as if it was alive. What was 
maple doing outside? Of course it had no 
business to be there. This is something 
to warn the public on—how careless 
crooked builders slip in any kind of 
lumber for trim, 





(Continued on page 183) 
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Do YouKnow How Your , 
Icebox Is Built? ' 


Improper Insulation the Cause of 


Poor Refrigeration, Our Tests Show 


By R. D. MORRILL, M. E. 


In Charge of Refrigerator Tests for Popular Science 
Institute of Standards 





OW much did you 
pay for your ice- 
box? That ques- 
tion is mighty im- 
portant because it 

involves both your health 
and your pocketbook. 

Although the United States 
uses far more iceboxes than 
any other nation in the world, 
investigations conducted by i 
the Popular Science Institute L. 
of Standards have developed 
the alarming fact that most 
of these iceboxes are practi- 
cally worthless for preserving purposes. 

Because they are incapable of main- 
taining the low temperatures required to 
arrest the growth of bacteria, food spoils 
in them almost as fast as it would on the 
shelves of a closet. The dangers of such 
spoilage have already been discussed in 
this magazine by a medical expert. Next 
to health, waste is the most important 
problem in domestic refrigeration. A 
poor icebox wastes an _ unbelievable 
amount of food and ice. 

In principle, an icebox is a simple 
apparatus. It consists of an outer shell, 
or casing, and an inner shell, or lining, the 
space between the two shells being filled 
with material that is a poor conductor of 
heat. Then why, you may ask, if it’s so 
easy to make an icebox, does any manu- 
facturer turn out a poor one? 

The answer is contained in one word— 
price. Though the principle of the icebox 
is simple, good iceboxes are expensive to 
make and manufacturers are 
forced to regulate the quality of 
their product to suit the prices 
the public is willing to pay. 


HERE are, of course, “gyp”’ ‘ 
icebox manufacturers who 
charge big prices for ornamental e 
but useless refrigerators, but the > 
reputable manufacturers turn 
out the best iceboxes they can 
make for the prices they can get. 
If you are unwilling to pay 
the price which a manufacturer 


Photograph 2. Two layers of felt, an inch of air. 
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must ask for a really efficient refrigerator, 
you will get an icebox built as were the 
three shown in the accompanying illus- 
trations. These iceboxes cost at retail 
$56, $49, and $61. 


IESTS at the Popular Science Institute 
of Standards demonstrated that not 
one of them was capable of maintaining 
a food preserving temperature during 
summer weather. Each of them was 
tested for efficiency in a room where any 
temperature between freezing and 120° 
can be maintained constantly for any 
length of time desired, 
regardless of outside 
weather conditions. 


Photograph 3. Cork insulation an inch and a fraction thick. Outside 
temperature 80; inside, 56. Cork should be at least 2 inches thick. 


Outside, 80; inside, 64. 
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Photograph 1. Thin felt and 
ground cork insulation. Outside 
temperature 80; inside, 59. 


When you buy an icebox, 
you pay for construction, 
fittings, appearance, and effi- 
ciency or good heat insula- 
tion. The three iceboxes 
illustrated meet these re- 
quirements in every detail 
except one—proper insula- 
tion. 





MEET the prices at 
which the boxes were 
sold, something had to be 
skimped and the manufacturers econo- 
mized on insulation, because the insulating 
material, being placed between the inner 
and outer shells, cannot be seen without 
tearing the icebox to pieces. 

Before these boxes were taken apart, 
the differences in the amounts of insulat- 
ing materials they contained were indi- 
cated by the Institute tests. 

The best of the three boxes, the one 
illustrated in Photograph 3, had solid 
cork insulation averaging a fraction more 
than an inch thick. Cork is one of the 
best insulating materials, but an efficient 
icebox requires at least two 
inches of cork. 

When the temperature was 
held at 80°, this icebox main- 
tained an average temperature 
of slightly more than 56°, or 6° 
above the point where bac- 
teria begin to multiply with 
alarming rapidity. 

The icebox in Photograph 1 
is a less efficient refrigerator. 
A space of about an inch be- 
tween the outer and inner 
shells contains two thin layers 
of felt and the rest of the space 
is filled with ground cork. 
This, of course, spilled all over 
the floor when the investi- 
gator’s saw cut through. With 
an outside temperature of 80° 
this box maintained an inside 
temperature of more than 59°. 
The ice- (Continued on page 142) 
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A 36-inch, 550-ounce, sterling: silver 
street car with track, exhibited by 
Alex Hammar, veteran silversmith 
who made it as a trophy for the Chi. 
cago accident prevention campaign, 


odel Railways Rival Real Ones 


Amazingly Complete Systems With Tiny Locomotives Using 
Their Own Power Used to Teach Transportation Methods 


INY steam railroad locomotives 

that burn real coal and yet are no 

longer than your foot—miniature 
Pullman, baggage, and freight 

cars perfect in every detail— 

tracks, signal towers, switches, and other 
railroad equipment exactly like their 
full-sized prototypes are being produced 
by the patient skill of model makers in 
all parts of the world. 
So realistic are some 


By L. G. POPE 


a middle-aged clergyman living in a 
quiet rectory in the south of England 
who has produced some marvelous ex- 
amples of the model builder’s art, both 
in railroad locomotives and in various 
types of stationary equipment. 

And there is C. A. Lehman, an in- 
structor in the schools of Long Beach, 
California, who has constructed what is 


said to be one of the most perfect sets of 
transportation models ever built. These 
locomotive models, capable of running 
under their own power, portray the de 
velopment of railway transportation 
over a period of 100 years. They range 
all the way from a model of the Tom 
Thumb built in 1828 for the Baltimor 
and Ohio Railroad to a model of the 


Pacific —_ three-cylinder 





of these model railways, 
and so complete are 
they in every detail, that 
photographs of them can 
hardly be distinguished 
from photographs of real 
railroads. 

This fascinating hob- 
by, model railway build- 
ing, appeals most strong- 
ly, of course, to men who 
have, at some time in 
their lives, been con- 
nected with a real rail- 
road. But the lure of 
the shining rails and the 
steel monsters that trav- 
el on them seems to en- 
snare thousands of 
people who have never 
had any connection with 
a railroad beyond rid- 








gigantic modern Union 


passenger locomotive. ~ 

Crossing the water 
again, we find E. P 
Keen, of London, Chair- 
man of the Model Rail 
ways Club, who has 
spent years on the con- 
struction of a remark- 
ably complete model 
railway. Practically 
every common type of 
rolling stock is dupli- 
cated in miniature on his 
model railway. All the 
varieties of “‘ goods wag- 
ons,” as freight cars are 
called in England, are 
standing on the sidings 
of his railway. 


HILE most model 


railway construc- 








ing as a passenger. 
There is, for example 


Models, large and small, of almost everything that runs on rails, made by experts 
and exhibited and explained at a recent English exposition held in Kingsway Hall. 





tion is done as a form 0 





recreation, many models: 
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built commercially for 
exhibition. One of the most 
peautiful of such models was 
recently completed by a firm 
in Chicago, Illinois. It is a . 
model of a street car, made ‘ ; , : 
accurately to a scale of three : 

varters of an inch to the ; J 
foot and is perfect in every ii: ae | j 
detail. It is built entirely of : Rs b ; ‘<3 
sterling silver. _ i : 

In his constant striving for 4 as 
accurate small scale reproduc- = eA | so 
tion, the enthusiastic model . = 
maker seems to be willing to . pe ; 
go to almost any amount of ,, 
trouble. It appears to make ) y hk 

id 











no difference how much work _ }} 
js involved or how long the 
work will take. The main | 
requisite is true scale model- 


ing. | 


R track laying, for ex- 
silver la the really good | 
ited by model makers procure special b & 
an brass or steel rails, rolled to , om pdhththdiedhchstnnniniseds ae 

meal a cross section just like those ! ae 

of real rails. These rails are , 

spiked to wooden ties ac- 
cording to American standard 
practice or held in chairs by Te ee ee ddan, 
wooden wedges according to Pare ———————— - Rndaeas arena 


BG the English system. 
Switches are constructed 


from the plain rails to dupli- : 

cate full sized construction. 
Even the boilers of the tiny 

steam locomotives are held 















































FI q | “ 
+4 | ~ | 
1 \\ 
ek ’ A hundred years’ history of rail transportation shown 
3 P Fy in models running under their own power from the 
mv : & ey Baltimore & Ohio Railroad’s Tom Thumb of 1828 
ets of é. : to the Union Pacific’s three-cylinder giant of 1928. All 
rt nie i were made for the Pacific Southwest Exposition by 
’ = C. A. Lehman of the Long Beach, California, public 
nNINng aii schools, pictured above with some of his students. 
e de. ‘4 ’ 
ation — 
Te = . ’ Left: A complete model railroad system, all made by 
om Ks ei hand and completed after years of labor by E. P. 
more . Keen, Chairman of the Model Railways Club of 
the ks England and Mrs. Keen, who are seen in the photo- 
Inion ay graph with a friend, looking over part of the system. 
inder 
ve, 
vater : 
. 2 : : 
hair- : 
Rail- M ’ 
has 4 - se ES 
con- -— = 
ark P ° 2 he 
odel . = 
ally 
e > together with rows of almost invisible riv- 
Fe ets. They are, in fact, true models of 
l 7 their gigantic prototypes! 
the e power of some of these small 
vag- locomotives is astonishing. Engines suit- 
are able for operating on track measuring but 
are two and a half inches between rails are 
ings capable of hauling a load of several men 
riding on specially constructed flat cars. 
del Model railway building naturally de- 
velops skill in the use of tools and a sur- 
"uC- pa i ° ° ° ° 
1 of out ng degree of ingenuity mn working E. P. Keen repairing an engine tender of the most complete model railway in the world, a marvel 
Jels constructional problems. But the of accuracy and detail, This photograph shows part of the yards and the scenic background. 


cief requirement of all is patience! 











lane Races with Crack Train 





What Do You Know About Aviation’ 


1. When, by whom, and where was the 
first flight accomplished in a heavier than 
air machine with power? 

2. How were the early airplanes made 
to take off? 

3. What department of the U. S. 
Government is charged with regulation 
of interstate air traffic? 

4. Whatcountry leads in the number 
of airplane passengers carried? 

5. What is the difference between a 
rotary and a radial engine? 

6. What is a tachometer? 

7. What is an airway? 

8. What is a supercharger? 

9. Why is an airplane engine costly? 

10. What causes the so-called “bumps” 
in flight? 

11. What is the scheduled time of 
the air mail from New York to San 
Francisco? 

12. Which is the safer flying, high 
and fast or low and slow? 

13. How can one be assured of a safe 
airplane “joy ride’? 

14. What is the official distance cov- 
ered by Lindbergh in his New York to 
Par's flight? 

15. What is a sock? 

16. Who accompanied Commander 
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how much you really know 

about aviation. These 
questions were compiled for 
readers of POPULAR SCIENCE 
MONTHLY by Professor Alexan- 
der Klemin, Director of the Gug- 
genheim School of Aeronautics 
at New York University. The 
average person should be able to 
answer fifty percent of the ques- 
tions. Test yourself. Then try 
the list on your friends. The 
answers are on page 132. 


| ! ERE is a chance to find out 











Byrd in his flight over the North Pole? 

17. What are the two main types of 
airplane wing structure? 

18. What is an ornithopter? 

19. What are the advantages of a 
monoplane over a biplane? 

20. Is a hydroplane an aircraft? 

21. What is the fin and its function? 
What is the stabilizer and its func- 


23. What isanaileron and its function? 
24. What is a cowling and its use? 
What is a parasol monoplane? 
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The locomotive Flying Scotsman, which claims the world’s nonstop record, was not half fast enough for the airplane City of Glasgow 
when the two recently raced 400 miles from London to Edinburgh. But it was a stirring spectacle as they passed over Berwick Bridge, 


26. What are longerons? 

27. Of what materials are propelles 
made? 

28. What is a strut? 

29. What covering is usually used for 
airplane wings? 

30. What section of the Unite 
States furnishes our principal supply o 
airplane wood? 

31. Why is steel used in fuselage com 
struction more generally than duralumin? 

32. What change in design is advisable 
when brakes are used in the landing 
gear? 

33. What is a streamlined wire? 

34. What is a glider? 

35. What is the weight of a cubic fo 
of air at sea level at 32 degrees F. temper 
ature? 

36. What effect does a decrease in aif 





density have on flight? 

37. Which furnishes the greater pat 
of the lift, the upper surface or the lower 
surface of the wing? 

38. Why is the long dimension of the 
wing always put across wind? 

39. In what direction relative to the 
wind should an airplane land and tak 
off? 


40. For what are wind tunnels used? 
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Mrs. Richard E. Byrd, who 
considers herself lucky to have 
as her husband a man so valu- 
able to the world. Right: 
Commander Byrd on the re- 
cent occasion of his receiving 
the honorary Doctor of Aero- 
nautics degree at the Penn- 
sylvania Military Academy. 
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Three children of Com- 
mander Byrd, adventurer, 
at play in the Boston Pub- 
lic Gardens. They are, 
from left to right, Cather- 
ine Byrd, Bolling Byrd, 
and Richard E. Byrd, Jr. 


DICK BYRD—Adventurer 


An Intimate Study of the Great Explorer at Home— How He 
Plans an Expedition — Why He Is Going to the South Pole 


E IS still sleeping,” the maid 
told me when I came down 
to breakfast at eight o’clock. 
I was spending a whole 
twenty-four hours with Com- 

mander Richard E. Byrd at his home in 

Boston to see exactly what such a man 

does when he is not flying over some Pole 

or on some other exciting adventure, and 
the girl’s words seemed to indicate that 
this was a lazy man. 

But he isn’t lazy. It is merely that in 
working and in living he practices sane 
economy. He doesn’t plunge into his 
work nervously, making much haste and 
little speed. His inclination is to take 
things easily and do the important jobs 
i systematic order. 
ust after nine he appeared, perfectly 


groomed in close-fitting blue serge, his 





By FITZHUGH GREEN 


HERE is the answer to a question 
that has been asked over and 
over again—What does Commander 
Byrd’s wife think of these trips of 
his? And in this, fifth and last in 
a series by Commander Green, him- 
self a famous explorer, are never 
before published facts about the 
South Polar expedition. 


dark eyes clear and snapping after nine 
hours’ refreshing sleep. 

“Sorry, old top,” he apologized laugh- 
ingly, “‘for not showing up sooner.” 

“Why worry,” said I. “My breakfast 
was waiting for me, if you weren’t.” 

He laid his hand on my arm and spoke 
into my ear as if imparting an important 
secret—which he was. 

‘But it’s sleep that makes the break- 
fast taste good, isn’t it?” 


A typical remark from Dick Byrd. For 
to him health goes before all else. I have 
seen him turn down money to get an 
extra hour of sleep; refuse a banquet to 
avoid breaking training; deny an inter- 
view with an important man rather than 
miss his daily exercise. 

Yet few men can equal Byrd in sacri- 
ficing sleep when necessary. On the 
Greenland trip he flew across Ellesmere 
Land three days in succession with an 
average of about three hours’ sleep each 
day. He hopped off for the North Pole 
with only two hours’ sleep. Before he 
crossed the Atlantic by air in 1927 he 
went to bed at two a.m. and got up at 
four A.M. to remain awake for more than 
forty-two hours! 

On this day at his home he did a 
characteristically seafaring thing before 
























A test at The Pas, Manitoba, of the Ford 
all-metal plane built for Commander 
Byrd’s exploration of Antarctic wastes. 
Its wheels are being replaced with skis. 


he sat down to his break- 
fast. He took a squint at 
the sky and glanced at 
the barometer. 

“In for a bit of wind,” 
he observed. 

I glanced out on the un- 
ruffled surface of the 
Charles River which mir- 
rored a cloudless sky, but 
Dick was right—in two 
hours the sky was over- 
cast and the basin slashed 
by a stiff east wind. 

He ate heartily—and 
slowly, taking time out to 
listen to a boyish yarn by 
Dick, Jr., to exchange a 
kindly word with the 
maid, to share a mouthful now and then 
with Igdlu, his favorite dog. He had 
orange juice, hot cereal, two eggs, toast, 
and tea. 

“Don’t use coffee,” he replied to my 
question. “A man can travel farther and 
work harder on tea. In fact I like hot 
chocolate best of all.” 

I took this to be his attitude towards 
all stimulants: use them sparingly or not 
at all if you expect to get a lot out of the 
body as a machine. : 

Now came another small formality— 
the morning paper. 

“*T like to know what other people are 
doing,” Dick explained. ‘And after all, 
the most interesting thing in life is 
people—don’t you think?” 


REAKFAST and morning paper took 
about forty-five minutes. By this 
time his secretary had arrived and opened 
two mountains of mail in his small office 
in the front of his house. “And more out 
in the hall,” she told me. 

Dick came in with a cheery “Good 
morning.” The secretary flashed a smile 
in reply, but turned almost instantly to 
her shorthand book. I understood why, 
for Byrd had a letter in his hand and was 
dictating a reply even before he sat down. 

That is one of the misleading things 
about the man. Because of his soft 
southern drawl and bland manner you 
are likely to think of him as anything but 
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The Sampson, chosen to carry Commander Byrd 
and his fifty-odd men with dogs and planes to the 
Ross Sea ice barrier. The ship will then return to 
New Zealand and the explorers will work southward 
toward the Pole and establish a permanent base. 


4 


Arthur T. Welden, in charge of dogs of the 
South Polar expedition, shows funnel-like en- 
trance of the tents he devised for the party. 
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a man of action, but you are wro 

“TI deeply regret that it is impossible” 
he snapped out. “There are at least for 
good reasons: . . .”” With almost wal 
ematical precision he enumerated the 
arguments against his doing what the 
writer of the letter requested. 

He may handle as many as 300 letters 
before the day is over. 

In his offices in New York, which he 
visits every few days, his mail is likely tg 
be even larger, and his visitors mop 
numerous. 

After an hour with his secretary hp 
has his first visitor. This may be almost 
any kind of person; today it is a scientig 
with a scheme for an expedition afte 


Byrd has come back from the South Pok 





YRD smiles. He is used to this soy 

of thing. Gently he disposes of th 

caller, always making a friend rather thay 

anenemy. Then the next visitor; and» 
on for three hours, 

At noon comes the 
daily walk followed 
by luncheon at on. 
The afternoon is even 
busier; but it, too, 
ends in exercise— 
golf, tennis, squash, 
swimming, or boxing 
In the evening he 
lectures, writes, read 
proof, or confers with 
his staff. 

But what of his 
charming wife and 
four lovely children? 
What do his adven. 
tures mean to them? 

“There must 
something wrong 
with a man who 
would go off and 
leave his family!” ex 
claimed one lady to 
me when she dis 
covered that the famous air explorer was 
married. 

I inquired why. 

“Because he leaves them for months 
and months. He risks his life time after 
time. And what do they get out of it 
all?” The best answer is in Mrs. Byrd’ 
viewpoint. 

“There is no use trying to analyzea 
man’s reasons for being an explorer,” she 
said, when I asked her about it. “But 





if he enjoys his work and does it well, he 
is filling a niche in human endeavor 
some one has to fill. I feel I’m lucky 
have a man chosen by fate for so valuable 
a duty.” 


HE vigorously lives up to that philot 
ophy by working elbow to elbow with 

her husband. Yet not for a moment doe 
she neglect her children. Indeed, she if 
as competent a mother as ever lived 
And she is as free as Byrd from that 
miserable avarice which keeps most of # 
chasing the almighty dollar. 
They live modestly. He gets about 
$4,000 a year Navy retired pay. He ownt 
a small brick home. He has written omg) 
book and about a dozen magazine article 
in two years. 5 
“But doesn’t he make a lot out of hit 
lectures?” I am asked. Yes. So did 
Peary and Amundsen and other er 
plorers. But, like them, he feels that such 
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qhe Floyd Bennett, tri-motored plane 
for Byrd’s Antarctic voyage, after a 
weight-carrying test at 10,000 feet, the 
altitude at which flight was planned. 
Filots Balchen and June at the left. 





money should go back “into the business.” 
In other words, he is one of the biggest 
subscribers to his own scientific expedi- 
tions. 

There are plenty of chances for Byrd 
tomake quick money if he chose. 

I was present once when $100,000 was 
offered him for the news rights to an 
historic flight, but there was no guarantee 
that Dick’s companions’ writings would 
be purchased. 

“Sorry,” said Byrd, “but I can’t do it. 
They have families as well as I.” His 
eyes twinkled. “Then you know, sir,” 
he added, “their stories will probably be 
better than mine.” 


ICK BYRD’S great work at the 

present moment is preparation for 
his fight across the South Pole. Shortly 
after this will appear in print he will 
steam in the littie ice ship, the Sampson, 
through the Panama Canal, and thence 
down to New Zealand to make his last 
stop before crossing the Antarctic Ocean 
for the South Polar regions. 

In preparation of this article I asked 
him why he was going to fly over the 
South Pole. For reply he penciled the 
following paragraph: 

“There lies down there at the bottom 
of the world a vast unknown region as big 
as the United States and Mexico com- 
bined, that the eyes of man have never 





William C. Haines, Weather Bureau meteorol- 
Ogist, chosen for the Byrd expedition, with 
some of the instruments he planned to employ. 
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looked upon. That great unknown 
area is in the clutches of an ice age—a 
glacial period such as existed in this 
country of ours ages and ages ago. 
And so it is that this ice-covered land 
is a great mystery, and offers the last 
great challenge to the aviator and the 
explorer.” 

He went on to remind me that 
Antarctica is a continent surrounded 
by a barrier of ice in most places 300 
feet high. This is quite different from 
the North Polar area which is sur- 
rounded by the Polar Sea some 2,000 
miles in diameter. 

“We know,” he went on, “that 
fierce gales spring up suddenly and 
last for days. We know that in places 
the average wind velocity has been 
over fifty miles an hour for a long 
period, meaning that winds must rise 
as high as 130 miles an hour at times.” 

Since the temperature goes down to 
seventy degrees below zero, the cruelty 
of such gales can be imagined. 

“We are taking about fifty-five volun- 
teers from more than 3,000 applicants for 
the expedition, seventy-five Eskimo dogs, 
and two North Greenland Eskimos. 

“* We shall have with us three airplanes. 
These we shall use to lay out a line of 
supplies southward from our base on the 
Ross Sea ice barrier. This barrier is a 
solid hunk of ice 400 miles wide, 500 deep, 
and rising from a few feet to 300 feet 
above the level of the sea.” 

He did add what is to me a most in- 
teresting point. When Scott and Amund- 
sen went down in 1911 they based near 
together, the former refusing to put his 
camp where Byrd will put his. Scott felt 
that there was some danger of the ice 
tongue breaking adrift and carrying his 
entire base with it out into the Antarctic 
Ocean. Byrd knows this, but with char- 
acteristic courage looks on it as one of the 
acceptable hazards of exploration. 


“TPVHERE we will build a self-sustain- 

ing town, while our vessel goes back 
to New Zealand for the winter,” he went 
on. 
This means that during the black six 
months’ Antarctic night he and his men 
will be cooped up in that icy desert with 
the how] of the blizzard overhead and the 
ominous crackling and booming of the ice 
beneath their fragile huts. It means 


39 













Bernt Balchen, chief 
pilot (left), and Harold 
I. June, Chief Petty 
Officer, U. S. N., relief - 
pilot, chosen for Byrd’s 
South Pole expedition. 
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that for six months this half a hundred 
men must keep house, cook, sew, scrub, 
nurse, and do all the other things which a 
bachelor must do, isolated at the ends of 
the earth. 

When the sun comes back it will bring 
with it more severe cold than ever. 
“When the days begin to lengthen, 
the cold begins to strengthen,” runs 
the old Klondike proverb. But light of 
the Polar dawn will enable dog sledges to 
go out southward even before the planes 
can be put into commission. And by the 
sledges the food depots will be checked 
up and dug out from the drift of winter 
snow. 


INALLY, the great southward flight 

will be attempted with the big three- 
motored Ford plane. First there will be a 
traverse of some 400 miles over a gradual- 
ly ascending field of snow-covered glacial 
surface; then a sharp rise of about 6,000 
feet between the mountains discovered 
by Scott, Shackleton, and Amundsen. 
Thence a direct flight to the South Pole 
which lies at the center of a vast and 
frigid plateau at an elevation of about 
11,000 feet. 

This flight will constitute the most 
spectacular phase of the whole enterprise. 
It will not amount to any new achieve- 
ment, save as another proof of Byrd’s 
boldness and the airplane’s competence 
as an aid to exploration. But after it is 
finished will begin the more exciting work, 
even though it (Continued on page 140) 




















The New 





ADIO today presents a strikingly 
novel situation. Tremendous 
improvements have been made 
in the last year—more, perhaps, 
than inany recent year—and yet 

these improvements have all been accom- 
plished without the aid of any basically 
new invention or discovery. 

Radio sets of different makes are 
becoming more alike in ex- 
ternal appearance, and in 
many cases in the interior 
arrangement of the appara- 
tus as well. And in the sets 
designed to be given to the 
public this Fall and Winter, 
there has been a marked 
abandonment of freak ideas. 

Undoubtedly the most no- 
table recent improvement has 
been in the development of 
faithful tone reproduction. 
Even the lowest priced of the 
new radio receivers offer a 
tone quality unobtainable 
from even the most expensive 
sets a few years ago. 

All the other new refine- 
ments tend to make the 
modern radio receiver sim- 
pler in operation, more at- 
tractive in appearance, easier 
to tune, and more selective. 

About this time last year, 
anarticlein PopuLar ScrENCE 
Montuty heralded the com- 
ing of the full electric set, the 
radio receiver operated entirely without 
the aid of batteries. At that time there 
were three distinct systems for full elec- 
tric operation. These systems consisted, 
essentially, of operation by means of 
vacuum tubes with the filaments heated 
by low voltage alternating current, oper- 
ation with battery type tubes connected 
in series with an overgrown B-eliminator 
to supply extra current for the filament 
circuit, and operation with battery type 
tubes where the current was supplied by a 
combination A and B eliminator. 


F THESE three, after a year’s trial, 

operation with the so-called A. C. 
tubes has proved most popular. Prac- 
tically every new model is of this type 
and the development of 
good A-B eliminators has 
made possible the conver- 
sion of many old battery 
sets to full electric opera- 
tion. 

Most of the newly de- 
signed sets use A. C. tubes 
of the 226 type for the 
radio-frequency stages and 
the first audio stage, a type 
227 tube for the detector, 
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Radio Sets Offer— 


By JOHN CARR 


and a 171A, a 210, or even a 250 for the 
last stage. A few are using heater tubes 
similar to the 227 in all stages. Power 
tubes are now universal, nothing less 
powerful than the 171A being supplied. 
In radio frequency, detailed refinements 
have noticeably improved the average 
receiver’s ability to bring in distant sta- 
tions and to choose between them. Single 








An inside view of the most powerful combination dynamic loudspeaker 
and power amplifier now available, complete in a console table. 
left are the two UX 250 power tubes that are used in a push-pull circuit. 


dial control now is a matter of course. 
Like the gear shift on the automobile, 
which after years has finally become 
standardized, the control of a radio set 
has nearly reached that state. The 
standard now is one knob to control 
tuning, another to control volume, and 
a simple snap switch to turn the set on 
and off. Some highly refined sets have 
additional controls for use only in search- 
ing for distant stations when an excep- 
tional degree of selectivity is needed. 
Careful shielding is an integral part of 
all new receivers. Losses due to shielding 
have been largely overcome by a more 
careful attention to the design of the 
coils and a greater appreciation of the 
need for adequate and accurate spacing. 


Left: Dynamic speaker 
unit for use on battery cur- 
rent. Right: The same 
unit with a built-in recti- 
fier to allow actuation di- 
rect from the light circuit. 





Higher Values—Better Tone, Selectivity, and 
Volume—Lighted Dials—Dynamic Speakers 


Attention to the details of coil deg) 
and shielding has minimized the troubles 
caused by magnetic and _ electrostatic 
coupling. This means that the new sets 
are easily balanced, and a Squealing 
howling set that disturbs everyone in the 
neighborhood now is almost a thing of the 
past. 

The tendency to consider the radig 
receiver as a piece of house. 
hold furniture as well as , 
piece of electrical equipment 
has had a strong influence on 
the design of the cabinets in 
which the new models ar 
housed. 


HE chassis system of r. 
ceiver construction is now 
almost universal. Many con. 
cerns are producing a single 
type of chassis which is sold 
mounted either in an inex. 
pensive metal cabinet or in 
more pretentious wooden 
cabinets or console tables 
with built-in loudspeakers, 
Marvelous improvements 
have been made in the finish- 
ing of the metal cabinet sur. 
faces to imitate wood, leath- 
er, or almost any other ma- 
terial. These finishes will re. 
sist rust in damp climates 
where warping eventually 
will ruin any but the most 
expensively constructed 
wooden cabinet. And of course the under- 
lying reason for the widespread use of 
metal cabinets is one of cost. All the new 
models are compact, but this compactness 
has been gained by careful engineering 
design rather than by crowding parts 
together without regard for efficiency. 


At the 


IRTUALLY all the lower priced new 

models are self contained. The single 
small cabinet houses both the receiver 
proper and the power unit, which con- 
sists of a conventional B-eliminator cit- 
cuit plus extra windings on the power 
transformer to take care of the filament 
current requirements of the alternating 
current tubes. 

This all-in-one type of construction has 
given rise to some confusion 
in the classification of radio 
receivers. In the days of 
the battery operated set the 
uumber of tubes denoted 
the number of stages in the 
set and was, therefore, 4 
rough measure of its capa 
bility. For instance, a five 
tube set consisted of two 
tuned stages of radio-fre 
quency amplification, a de 
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tector, and two stages of audio 
amplification. When more 
tubes were specified greater 
power was indicated. Now, 
with the rectifier tube and perhaps 
two power tubes instead of one if the 
push-pull type of amplification is em- 
ployed, a receiver may have seven 
tubes in the cabinet and still be no 
more effective in bringing in distant 
stations than a good five-tube battery 
set. It is well, therefore, to investigate 
this point before you buy a new set. 
Disregard the total number of tubes in 
the set and find out how many tuned 
stages of radio-frequency amplification 
there are, figuring one variable condenser 
for each stage. 

The new sets seem to go to the ultimate 
limit in volume for home use. Any person 
not stone deaf can get from them enough 
volume, without loss of tone quality, to 
satisfy any possible requirement, even 
including broadcasting to a large hall 
filled with people. With the most power- 
ful outfit produced this year you can get 
considerably more volume from the 
reproduction of a brass band than 
you could get if the band itself were 
present. 


ND the tone quality even with this 

enormous volume is startlingly realis- 

tic and lifelike. The deepest notes of the 

organ boom forth like rolling thunder and 

the high-pitched shrill of a piccolo is 
equally well reproduced. 

Of course, the modern sets designed for 
tremendous volume are in the high priced 
class. But complete range of volume with 
good tone quality is available 
in most of the new models. 
The least expensive types use 
a single 171 type tube in the 
last stage. Next come the 
outfits fitted with two 171 
tubes in a push-pull circuit. 
Others use one 210 tube or 
one 250 tube, while greatest 
volume can be obtained from 
a deluxe receiver utilizing 
two 250 tubes in a push-pull 
circuit! A view of the lower 
compartment of this receiver 
is Shown in one of the accom- 
panying photographs. It is 
at this writing the - most 
powerful broadcast receiver 
available. 

The loudspeaker is_inti- 
mately connected with the 
problem of good tone quality. 
Even the best set is useless 
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The new art of radio broadcast reception has ad- 
vanced so astonishingly that receivers approach per- 
fection and further improvement will be difficult. 


without a good speaker. Last year the 
cone type speaker was at the high water 
mark of its popularity and there are 
several reasons why it probably will re- 
tain its popularity for a long time, in spite 
of the fact that the new dynamic speaker 
threatens to do to the cone what the cone 
speaker did to the old-fashioned horn— 
push it into oblivion. 


NFORTUNATELY, space limits for- 

bid my going here into the theory 

and constructional details of dynamic 

speakers and explaining how they differ 

from the conventional cone type speaker, 

but we hope to do this in an article to 

appear in an early number of PopuLar 
ScrENcE Monruty. 

There is no question, however, that 
under certain conditions the new dy- 
namic speaker will outperform the best 
cone speaker. The requirements are, 
briefly, that the radio receiver be par- 
ticularly good, and that it be fitted with 
a power amplifier. 

The dynamic speaker is a power oper- 
ated device. Instead of using a perma- 





One of the season’s novelties—a direct-reading tuning mechanism. A sys- 
tem of gears turn numbers past the little window when knob is turned. 
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nent magnet such as is em- 
ployed in the unit of a regular 
cone speaker, the dynamic 
speaker requires a supply of 
reasonably well filtered direct current 
to operate the large electromagnet 
that seems to be an indispensable part 
of its mechanism. These new speakers 
are offered in three types. One, the 
simplest, has a winding suitable for 
use on six-volt storage battery cur- 
rent. Another form is designed to 
utilize the return B-current of the 
eliminator. This type will produce a hum 
unless a really efficient B-eliminator is 
employed. The third type is fitted with 
a built-in rectifier unit. 

Never before in radio have so many 
really excellent receivers been offered at 
such low prices. All the way from the 
least expensive to the most expensive 
models, you can, this year, get exceptional 
value for your money. 

In buying an electric radio receiver, note 
that the general practice now is to quote 
a price which includes the receiver com- 
plete except for tubes. The price of the 
loudspeaker also is included where this 
part of the receiving equipment is built 
into the cabinet. Battery operated radio 
receivers were priced less accessories, which 
meant that you had to buy a loudspeaker, 
tubes, A-battery, A-battery charger, and 
B-batteries or a B-eliminator. 

However, keen competition and low 
prices makes more important than ever 
the test work being done for your protec- 
tion by the Popular Science Institute of 
Standards. The radio laboratory of the 
Institute is busy testing the various new 
models of radio receivers and 
loudspeakers being brought 
out at this season. While in- 
ferior design, poor workman- 
ship, and low grade materials 
may get past a casual inspec- 
tion, these deficiencies are 
sure to be revealed under the 
searching laboratory exami- 
nation. 


HE Popular Science In- 

stitute of Standards is 
conducted to guide you in 
your selection of radio and 
similar equipment. So before 
you buy be sure to find out if 
the equipment you expect to 
purchase has been tested and 
approved. Address your let- 
ters: Popular Science Insti- 
tute of Standards, 250 Fourth 
Avenue, New York City. 
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Helpful Hints for Radio Fans 


Locating Trouble in a Set 


Solder That Needs No Iron—Noises Tell What’s Wrong—Long 
Loudspeaker Cords—Problems of Changes in Tuning Solved 


OR amateur radio ex- 

perimenting the electric 

soldering iron is ideal, 

but there are times when 

to use one is almost an 
impossibility. Soldering a lead 
to the antenna while you are up 
on the roof, for instance, or 
making a connection - between 
wires of a home telegraph line 
quite a distance from the near- 
est electric light socket, cannot 
conveniently be done with an 
electric iron. 

Of course, a gasoline blow- 
torch is excellent for such emer- 
gency jobs, but you may not 
have one. In that case try the 
method illustrated on this page. 

Instead of the usual rosin core solder 
that is ideal for use with a soldering iron, 
you can smear the joint between the 
wires with a special paste which resem- 
bles automobile valve-grinding com- 
pound and is composed of finely ground 
solder mixed with a soldering flux. 

When you heat the paste-covered 
joint with the flame from a match, the 
particles of solder melt, fuse together, 
and flow over the joint just as does regu- 
lar solder applied with an iron in the 
usual way. 

Of course the match flame will not 
supply sufficient heat to solder very heavy 
wire or sheet metal, but by using a gaso- 


line blowtorch this soldering paste can 


be used on any job. 


Long Loudspeaker Cords 


ILE there are many connections 
in a radio receiving circuit that 
should be kept as short as possible, there 
are practically no limits on the length of 
a loudspeaker cord. This means that you 
can run an extension cord to any part of 
the house with no appreciable falling off 
in volume. The reason is that the resist- 
ance in this part of the receiver circuit 
always amounts to several thousand 
ohms. The longest cord you could con- 
ceivably use would add only a few ohms 
to the total resistance. It is as though 
you were pumping a certain amount of 
water through a pipe many miles long. 
Adding or subtracting a few feet would 
not materially affect the flow of water. 


Don’t Be Fooled on Noises 


DOCTOR with a listening instru- 
ment called a stethoscope can tell 
you what is the matter with your heart. 
Similarly, you should learn how to tell 
what is wrong with your radio equip- 





Soldering wires without an iron. The joint is covered with a paste 
containing pulverized solder. Then a match flame easily melts it. 


ment by listening to the sounds from 
the loudspeaker. The doctor sometimes 
makes an erroneous diagnosis. The 
sound indications don’t always work out 
as they should. The same thing can 
happen in radio. 

A radio enthusiast complained the 
other day that there was a steady grind- 
ing noise in his receiver that disappeared 
when the antenna wire was disconnected. 
This would indicate interference from 
some form of electrical machinery operat- 
ing in the immediate neighborhood. Upon 
investigation it was found, however, 
that there was no such interference. 








A B C’s of Radio 


E watt is the unit used to 
measure the rate at which elec- 
tric power is consumed, and 
the watt-hour to measure the 

power used within a definite time. 

A current of one ampere at a pres- 
sure of one volt is one watt, and if the 
current flows for one hour one watt- 
hour of power has been consumed. 
In any circuit, you can determine the 
power flowing in watts by multiply- 
ing the rate in amperes by the pres- 
sure in volts. Your electric meter 
reads in kilowatt hours, one kilowatt 
hour being one thousand watt-hours. 
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The noise was caused by a cor- 
roded connection where the lead 
wire from the antenna was 
clamped to the binding post of 
the lightning arrester. This 
connection had not been touched 
for more than a year. In nearly 
all cases of this type the noise 
produced is intermittent and 
scratchy, but the corrosion in 
this instance was such that the 
noise sounded just like that 
produced by, for example, the 
brushes on the commutator of a 
fan motor. 

In any radio testing for 
trouble, the first thought should 
be to find what portion of the 
equipment has become defec- 
tive. In this case the cessation of all 
noise when the antenna was discon- 
nected proved at once that nothing was 
wrong with the set itself. 


When the Tuning Changes 


MOST cases where the tuning of 
any given station suddenly changes 
you will find that the station actually 
has shifted its wave length, and you can 
be positive that this is the case if other 
stations come in at the points on the 
tuning control where you normally find 
them. The same reasoning applies to 
sudden weakness on the part of a par- 
ticular station. If it suddenly drops toa 
low volume level, do not at once start 
tinkering with the set to find out what’s 
wrong. First see if other stations come 
in with the accustomed volume. If so, 
then you may be sure that something 
is wrong in the broadcasting station. 

Of course, if all the stations seem 
suddenly to have shifted their wave 
lengths, then the chances are that some- 
thing has gone wrong with your set. 
Most likely the dial or drum of the tuning 
control has worked loose on the shaft and 
shifted slightly. You can check this 
condition by lifting the top of the cabinet, 
turning the control to the highest num- 
ber, and noting if the condenser plates 
are fully engaged. 


Old Power Tubes Distort 
ONTRARY to the usual belief, the 


first sign of an exhausted power tube 
is not weak signals. Decreasing filament 
emission caused by many hours of use 
shows first in distortion when the volume 
control is turned too far. On weak sig- 
nals, however, an old and practically 
exhausted power tube may give just as 
audible signals as a brand-new tube. 
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The Real Facts About Television 


Institute of Standards Tests Reveal Its Shortcomings and 
Show How to Experiment in Newest Method of Communication 


ELEVISION! A dozen times a 
day I’m asked to tell just when 
we will have television. And by 
television my friends mean a 
system whereby they can turn a 
knob as they do on their radio sets and 
see swiftly moving events, football 
games, yacht races, and so on recorded on 
a screen hung on the wall. 
When I reply that I don’t 
know, people seem aston- 
ished. For a couple of years, 
now, newspapers and public 
speakers have talked of televi-: 
sion as an accomplished fact. 
It is really hard to convince 
the half-informed person that 
television, regardless of what 
tomorrow may bring, today 
is nothing more nor less than 
a laboratory plaything, a fer- 
tile field for experimentation. 
A field, by the way, that bids 
fair to produce a whole new 
crop of Edisons, 
for immortal 
fame and pre- 
sumably a vast 
fortune awaits 
the fortunate in- 
dividual who can 
take television as 
it is and make it 
what it ought 
to be. 


OMEDAY, 

perhaps in the 
not so distant 
future, we may 
have a television receiver that will do for 
your eyes what the broadcast receiver 
now does so well for your ears. 

The principal difficulty is that tele- 
vision, which means the transmission of 
human sight, requires two-dimensional 
projection. Sound transmission is one 
dimensional. You can fuse the sound 
from all the instruments in an 


By ALFRED P. LANE 


and then trying to separate them again. 

A real solution of two-dimensional radio 
projection would permit us to transmit a 
complete picture all at once. The next 
logical step would be three-dimensional 
projection, and if that problem ever is 
solved we should be able to transmit solid 
objects from place to place instantly! 



















parently see any object for at least a 
thirtieth of a second after the light 
actually is turned off. This lagging 
nervous action makes possible one of 
our most popular forms of entertainment, 
the motion picture. Everyone knows 
that a motion picture is produced by 
throwing on the screen a continuous 
string of still pictures show- 
ing successive stages of the 
action so that the eye is 
fooled into seeing what ap- 
pears to be actual motion. 
Television is merely the 
me Same idea enormously com- 
plicated by the fact that in 
- addition to projecting a series 
of pictures, the television 
apparatus, because of the 
one-dimensional _transmis- 
sion, must actually split up 
each picture into thousands 
of parts and transmit the 
parts one after the other, all 
within the time it takes for 
an ordinary moving picture 
projector to project one 
picture. 


HAT this can be accom- 
plished at all is truly one 
of the greatest scientific 









Fig. 1. Experimental television receiver set in the 
Popular Science Institute of Standards. Left: Fig. 
2. The television disk with the pitch of the spiral 
and the distance between the holes indicated. 





marvels of the age, and the 
fact that relatively simple 
apparatus is used makes the 





So far, one-dimensional 
transmission is the limit of 
our knowledge. It solves, of 
course, the problem of sound 
transmission, and by an optical trick we 
have been able to make it serve for tele- 
vision in the experimental forms we 
know today. 

This optical trick is based on a pecu- 
liarity of the human eye. The optical 
nerves in the eye do not respond instan- 
taneously to changes in light. You ap- 


feat still more remarkable. 
Both the television transmitter and 
the receiver operate on the same general 


principle. Of course, the transmitting 
equipment is relatively much more 
elaborate. 


At present, experimental television 
programs are being sent out by station 
WGY in Schenectady, N. Y., and 
probably by the time this gets into print 
other broadcasting stations will have 
taken up the work. 

Television is, in its present stage of 

development, of no particular inter- 





orchestra into a single complicated 
vibration so that it can be im- 
pressed on the carrier wave of a 
broadcasting station. Sight, on the 
other hand, is produced by the 
light vibrations reflected from 
countless numbers of points on the 
object seen. You could very easily 
convert the total amount of light 
reflected from the object into an 
electrical impulse, but there would 
be no way to reverse the operation 
and convert the electrical impulse 
into all the different light vibra- 
tions. It would be just the same as 
putting countless drops of different 
colored water into a common tank 





widely discussed of the new methods 
of communication. 

Here is an article that explains 
just how far its development has ad- 
vanced and tells of the difficulties that 
impede further progress. Readers inter- 
ested in radio construction will find it 
of especial interest, for it details the 
apparatus needed to receive the tele- 
vision programs now being transmitted. 

“Fame and fortune await the man 
who can take television as it is and make 
it what it ought to be!”’ says the author. 


[sess is probably the most 


est to the man who is concerned 
only in fully perfected results from 
a commercially built television re- 
ceiver. It does, however, present a 
wonderfully fascinating new field 
for the radio experimenter. 

Assuming that you already own 
a high grade radio receiver, all the 
additional apparatus you need is 
shown in Fig. 4. This picture 
diagram has been reduced to the 
simplest possible form by _ the 
engineers of the Popular Science 
Institute of Standards radio lab- 
oratory. 

This circuit is for use with a 
radio receiver that employs a 
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wer tube such as the 171A or 210 in the 
ast stage, and consequently is fitted with 
an output transformer or the equivalent 
in the form of a choke coil and bypass 
condenser. 

With such an outfit, there is no direct 
current flowing in the loudspeaker wind- 
ings. © All that goes through the loud- 
speaker is the pulsating current that 
produces the signals. 

In such a circuit, you must have an 
independent source of high voltage 
direct current to operate the neon tube 
that supplies the light for the 
television picture. Several 
forty-five-volt blocks of B-bat- 
teries or a very high grade B- 
eliminator can be used. A 
poor one will not do, because 
the hum it produces would be 
translated by the neon tube 
into a continuous flickering 
fatal to good results. 


fw required voltage de- 
pends on the neon tube you 
use. Fig. 3 shows two possible 
types. With the one at left, a 
little tube that sells for a 
dollar or less, you can obtain 
a television picture only about 
five-eighths of an inch square. 
If you can possibly afford it, 
you will do well to buy a large 
neon tube specially designed 
for television. One is shown at the right 
in Fig. 3. The plates in this tube are 
large and flat so as to give the biggest 
possible image. 

The other vital piece of equipment is 
a metal disk with holes drilled in it in a 
spiral formation as shown in Fig. 2. The 
diameter of the disk, the pitch of the 
spiral, the diameter of the small holes 
and their*spacing depends on the equip- 
ment used in the broadcasting station 
and the size of the plates in the neon tube 
used in the radio receiver. 

Of course, you need a motor to rotate 
the disk. It should be of the direct cur- 
rent type so that you can control the 
speed with a rheostat. 

A universal type sewing machine mo- 
tor with foot control probably could be 
successfully used, although this particu- 
lar type of motor has not been tested for 
this purpose in the Popular Science 
Institute laboratory. It would depend on 
whether the rheostat was capable of 
exceedingly fine adjustment. 

The only additional apparatus you 
need is a 1,000-ohm fixed resistance to 
be connected in one of the wires leading 
to the neon tube and a piece of ground 
glass. Of course, it will be necessary to 
make brackets to hold the motor, tube, 
and ground glass in approximately the 
positions shown in the diagram. A set-up 
of this type as used in the Popular 
Science Institute of Standards laboratory 
is shown in Fig. 1. 









. <g 
Reunite 


Right: 


E double pole double throw switch 
is included in the circuit so that you 
can instantly shift your radio receiver 
from the loudspeaker to the television 
equipment. This is needed because the 
experimental television programs are 
sent out only for short intervals and it is 
necessary to listen on the loudspeaker 
for the preliminary vocal announcements 
that precede each television program. 


Fig. 3. Left: Small neon tube 
that can be used for television. 
Large neon tube spe- 
cially designed for television. 
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Assuming that you have a disk with 
spirally arranged holes suitable for the 
television broadcasting you want to 
receive, the first adjustment is to change 
the voltage applied to the neon tube 
until it is just on the verge of producing a 
pink glow. It is necessary, of course, to 
set the polarity of the battery so that 
the plate next to the disk is the one that 
glows. With the little tube shown in 
Fig. 3 this will be somewhere in the 
neighborhood of 120 volts; with the 
large tube, somewhere between 200 and 
225 volts. 

The next adjust- 
ment is to get the 
motor rotating at 
approximately t he 
correct speed. At 
this writing WGY is 
transmitting at the 
rate of twenty-one 
pictures a_ second, 
which means that the 
disk must make twen- 
ty-one revolutions a 
second or 1,260 revo- 
lutions a minute. 
WGY is transmitting 
with scanning equip- 
~~ ment that divides the 
image into twenty- 
four horizontal sec- 
tions. That means 
that you need twenty- 
four holes in the spiral. The spacing be- 
tween the holes and the pitch of the 
spiral must be determined by the size of 
the plates in the neon tube. If they are 
one inch square, for instance, the holes 
are spaced an inch apart and the pitch 
of the spiral also is one inch. The diame- 
ter of each hole should theoretically be 
one twenty-fourth of an inch, but it is 
better to make them a trifle larger so 
that each hole, as it passes across the pic- 
ture space, will sweep a path slightly 
overlapping the path of the previous 
hole. Great accuracy is required in the 
laying out and drilling of the holes. 
Each must be precisely where it ought to 
be within a very small limit of error, and 
each must be clean and free from burrs. 
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Fig. 4. Here is a picture diagram of an experimental 
The neon tube should be 
placed closer to the disk than it appears in the drawing. 


television receiving circuit. 
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If the disk is perfectly drilled, you 
should be able to increase the Voltage on 
the neon tube till it glows steadily and 
then, with the disk rotating, to observe 
a smooth, even band of light across the 
ground glass. If streaks appear, one or 
more of the holes is out of position. 

Neither the number of holes in the 
spiral nor the number of pictures a see. 
ond has been standardized. WGY is, as 
already mentioned, transmitting at the 
time this is written at the rate of twenty- 
one pictures a second with twenty-four 
holes in the spiral. Another Station, 
which has announced television broad. 
casting for the near fature, plans to 
transmit eleven pictures a second with a 
thirty-six-hole disk. Toubtless other 
stations will experiment with different 
combinations. You will note that each 
complete revolution of the disk allows 
each hole to sweep successive lines of 
light across the picture space on the 
ground glass until the whole area between 
the outer and inner ends of the spiral 
has been covered. 


HESE disks with holes already drilled 
and also the neon tubes can be ob- 
tained from dealers in radio supplies. 

The development which has made this 
form of television a possibility is the 
neon tube. This tube, unlike an ordi- 
nary electric light bulb, responds instan- 
taneously to changes in current intensity, 
There is absolutely no lag in the action, 
so the amount of light given off by the 
bulb is always exactly proportional to the 
strength of the electric current flowing 
through it. 

In the transmitting station, the neon 
tube is replaced by a photo-electric cell 
that also has an instantaneous response. 
The cell and the neon tube perform 
diametrically opposite functions. The 
tube produces light in proportion to 
the strength of current flowing through 
it, whereas the cell produces electric 
current changes in proportion to the 
amount of light that strikes it. 

In the studio the light from the 
object to be transmitted is divided 
up by a scanning system equivalent 
to your disk. When the motor 
speed has been adjusted so 
that your disk is operating in 
exact synchronism with the 
scanning apparatus in the 
television studio, the photo- 
electric cell is receiving light 
impulses from exactly the same 
point on the subject being 
broadcast as is being illumi- 
nated by the light from your 
neon tube. Thus the light re- 
flected from the subject is re- 
produced on your ground glass 
screen in shades of pink light. 

The sharpness or definition 
is not very good. In fact you 
can’t recognize a person’s face 
unless it occupies nearly the 
whole picture space—and you 
are very familiar with the face. 

The definition is actually 
worse than the coarsest screen- 
ed newspaper illustration. 

No satisfactory results are 
possible unless the signal is 
being received with consider- 
able intensity, as from a local 
broadcasting station. 
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The indestructible, noncor- 
rosive identification disk, 
pearing an etched finger- 
print, for which J. H. Taylor 
received an award of $700. 
It is of blended copper, 
nickel, iron and aluminum. 


OOM! A wisp of blue smoke rises 
from the distant barge that lies 
at anchor in the river. An am- 
phibian plane, poised on a rail 

above its deck, scoots forward, reaches 
the end, and skims into the air. 

Here is the powder type of catapult 
that the U. S. Navy has just announced 
it will place on every ship that carries an 
airplane. And the man who first visioned 
it was no Navy officer, 
but a civilian employee. 

In his spare moments 
Carl F. Jeanson, in the 
Navy’s ordnance depart- 
ment, dreamed of a huge 
gun that could shoot a 
plane from a ship at sea. 
Gradually his ideas took 
definite shape. One night 
he sketched the plans. 
Next day he showed them 
to his superior. In a few 
hours he was explaining 
his invention to high Navy 
officials and engineers. 
And shortly the: Navy 
paid him a handsome cash 
award and adopted his 
Ingenious cannon cata- 
pult. 

In every bureau of the 
Navy Department where 
civilians are employed— 
from the scientific labora- 
tory to the Navy yards— 
there has been instituted a 
system of bonus awards up 
to $1,000 to encourage in- 
ventions and the employ- 
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nventors in the N avy 


By 
NORMAN C. 
Mc LOUD 






J. H. Taylor, civilian iden- 
tification chief, inventor of 
three identification meth- 
ods and of a new method to 
slash the cost of records. 


Cash Awards of $50,000 Go to Ingenious 


Employees for New Ways to Increase Eff- 
ciency and Devices That Reduce Costs 


ees are allowed to retain all commercial 
and non-Governmental rights to their 
devices. They may obtain patents 
through the Judge Advocate General’s 
office, saving the expense of lawyers. 
Radio, navigation, aviation—these are 
but a few of the diverse fields in which 
Navy employees have demonstrated 
their inventive talent. From designing 
new metal filing cabinets to thinking up 





Plane being launched by cannon catapult invented by C. F. Jeanson, civilian in 
the Navy Ordnance Department. All plane carrying ships will have the device. 


schemes for checking deserters and feed- 
ing hungry “gobs,” they have contrib- 
uted many hundreds of machines and 
ideas that are saving the Navy Depart- 
ment thousands of dollars, and helping to 
make it the best equipped in the world. 


SING a submarine’s hull as a radio 
loop antenna was the novel plan 
that occurred to John A. Willoughby and 
Percival D. Lowell in the 
Naval Research Labora- 
tory at Bellevue, D. C. 
They devised a radio set 
that made the undersea 
craft’s shell a part of the 
“aerial.” They received 
| one of the highest awards 
and their device has been 
adopted for submarines by 
the navies of every coun- 
try. 

For an_ indestructible 
identification tag, used by 
the Navy during the Euro- 
pean war, J. H. Taylor, 
civilian chief of the iden- 
tification section in the 
Bureau of Navigation, re- 
ceived a $700 award. He 
blended copper, nickel, 
| iron, and aluminum into 

a noncorrosive disk car- 

ried on a noncorrosive 

wire around the neck. On 
it are indelibly etched the 
wearer's name and other 
data and the print of his 
right index finger. The 
bodies of drowned men 
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may be instantly identified, after many 
months, by the new tag, almost im- 
pervious to the elements. 

The sonic depth finder—the precision 
instrument that surveys the bottom of 
the sea by timing sound echoes from 
it—was perfected by Dr. Harvey C. 
Hayes, a civilian in the Navy’s research 
laboratory. His dream, of the ocean 
floor seen as clearly as if all the water 
were drained away, has come true! Two 
destroyers, cruising at twelve knots an 
hour, surveyed in a month a 34,000- 
square-mile area of the California coast 
that would have taken years to cover 
with the old method of weight and line 
sounding. 

The Army submarine cable between 
the United States and Alaska had 
plagued and puzzled engineers for years 
with its frequent breaks off the rocky 
coast of Vancouver and northward. 
The Army cable ship, equipped with 
Dr. Hayes’ depth finder, steamed over 
the route, and the cause of the breaks 
was discovered. Blindly, the cable had 
been laid over a veritable submarine 
mountain chain of sharp peaks. Now it 
was eased to a new, smooth path and the 
trouble ceased. ; 


MAP-DRAWING machine that has 
enabled the Navy to treble its annual 
output of navigation charts was the in- 
vention of John H. Larrabee, senior en- 
gineer, and T. Peter 
Lampe, cartographic en- 


















The pantograver, more accurate than its operator, 
which triples the Hydrographic Office map output. 


gineer, in the Navy’s Hydrographic Office. 
Recently their device turned out a per- 
fect chart of Port Matanzas, Cuba, in 
just fourteen days. 

Formerly all maps were engraved by 
hand on the copper printing plates, and 
twenty a year was the best the Hydro- 
graphic Office’s overworked staff could 
do. Now the pantograver, a machine 
more infallible than the hand that guides 
it, transfers lines and figures from an 
original sketch on glass to the copper plate. 

Radio, a favorite field for the Navy’s 
inventors, has inspired everything from a 
new type of radio compass to a novel 
scheme of using many receiving sets from 
one aerial. Warren B. Burgess, of the 
research laboratory, made an improved 
radio compass that is in use in every 
United States installation, enabling ships 
along the coast to obtain bearings with 
unprecedented accuracy. A $1,000 award 
went to two of his fellow workers, A. 
Hoyt Taylor and L. C. Young. All Navy 
combat vessels carry their tube to hook a 
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Lieutenant J. B. Williams explains the new 
salvage valve on the new submarine V-4. 


whole roomful of receiving sets to a 
single antenna without their “howls” 
disturbing one another. 

The first high-frequency transmitter 
used by the Army 
and Navy won Ray- 
mond B. Meyer, of 
the research labora- 
tory, a $250 award. 
Two other laboratory 
workers, Raymond B. 
Owens and Robert H. 
Warrall, devised a 
“crystal controlled 
calibrator” to meas- 
ure high-frequency 
radio waves, and to 
standardize other 


Albert Leahy (left) and James Reed of the Charles- 


town Navy Yard with links of their demountable 
chain, for which the Navy awarded them $500. 
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meters, with an accuracy of one part jn 
50,000—a precision that far exceeded 
that of the best laboratories at the 
time. And any radio fan would be 
happy to own the marvelous sha 
tuning set that brought an award to 
Edwin L. Powell. His receiver can be 
tuned so closely that powerful stations 
of almost identical wave do not jn. 
terfere in the least. 

To win a Navy award, it is not always 
necessary to invent a new mechanical 
device. Any plan to make some corner 
of the Navy Department more efficient 
perhaps a change in routine suggested 
to a worker by his own experience, js 
equally eligible for a cash prize. 


OT long ago, John W. Kean, civilian 
chief of passenger transportation 
for the Navy, tried a new plan to feed 
sailors he was transferring from Chicago 
to Seattle. Dining cars hitched to 
special trains at meal hours had proved 
unsatisfactory. Kean hitched a “kitchen 
car” to the train for the entire journey, 
The cost was half that of dining car or 
station restaurant methods. The Navy 
paid Kean $500 and with his plan has 
already saved $100,000. 

A one-finger system of identification, 
devised by J. H. Taylor, inventor of the 
indestructible tag already mentioned, 
won him another award, this time of 
$500, and saved the Navy thousands, 
Its effectiveness may be judged from a 
recent incident: 

At the recruiting office at Denver a 
man applied for enlistment with the 
prospect of being sent to the Great Lakes 
Training Camp at Chicago—a trip that 
costs more than $50. He yieided his 


fingerprint and the officer compared it: 


with 300 cards in his file—the prints of 
notorious “professional repeaters” who 
joined the Navy only to receive trans- 
portation to some distant po'nt and then 
deserted. 

“Your name?” asked the officer. 
“Peter Smith,” replied the applicant. 

“Not this time,” came the retort. 
*“You were Richard Roe when you dis- 
appeared from Norfolk July 27, and 
you're wanted for desertion. Your print 
gives you away.” Ten minutes later 
Smith, or Roe, was traveling at Govern- 
ment expense—but not to Chicago. 

Taylor won also a $500 bonus for his 
scheme of recording a vast number of 
fingerprints on photographic paper in- 
stead of film, slashing the cost from fifteen 
cents apiece to one and one third cents, 
and invented an infallible system to 
identify service men by classified records 
of the condition of their teeth! 


IVE women—Mrs. M. E. Smith, 

Miss Emily Long, Miss Pansy Will- 
son, Miss Agnes Gallagher, and Miss 
Alma Davidson—have won awards for 
improvements in clerical work and office 
routine. 

Is the award system worth while? 
Since the plan was put in effect in 1919, 


the Navy has distributed $50,000 in- 
prizes and it considers every cent well, 


spent. ‘The Navy takes pride in the re- 
sourcefulness of its civilian personnel,” 
I was told by Secretary Wilbur, “and 
the award system has proved a stimulus 
from which the establishment has reaped 
benefits of the utmost importance.” 
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irst Woman 
Flies Overseas 


melia Earhart Proves 
Value in Ocean Flight of 
Multiple-Engined Seaplane 


Septem 


Amelia Earhart, first wom- 
an to fly the Atlantic, looks 
out the door of the 
Friendship as it lands at 
Southampton, 
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England. 





«“ HE flight of the Friend- 
ship is intended to point 
the road toward the sea- 
plane instead of the land 

plane ‘as a means of flying across 

oceans, and multiple-engined 
planes instead of single-engined. 

It will help toward more comfort- 

able flying; when women demand 

planes not only comfortable, but 
luxurious, men will build them.” 

Those statements of Miss 
Amelia Earhart, the first woman 
to fly across the Atlantic, ex- 
pressed the true importance of 
her recent flight, with Wilmer 
Stultz, pilot, and Lou Gordon, 
co-pilot, from ‘Trepassey Bay, 
Newfoundland, to Burry Port, 
Wales. In less than twenty-two 
hours they flew 2,000 miles, much 
of the way through fog. 

Their machine was a three-mo- 
tored Fokker seaplane, originally 
designed for Commander Richard 
E. Byrd’s Antarctic expedition. 

It was the first crossing in a 
plane equipped with pontoons, on 
which to float if forced down. 

Daring a journey which already 
had cost the lives of three women, 
Miss Earhart had planned herself 
to handle the controls, but fog, 
and the consequent necessity of 
flying by instruments alone, pre- 
vented that added glory. 
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The Friendship starting from Burry Port for Southampton. Above: 
Amelia Earhart, 30-year-old aviatrix, settlement worker, and business 
woman, who dared flight that had cost three women their lives. She 
Says the exploit proves the superior value of multiple-engined planes. 





The Fokker seaplane Friendship (in the air, upper left) as it was arriving 
at Burry Port, South Wales. Above: Southampton’s welcome to the 
Friendship tiyers. Miss Earhart is shown protected by police from the 
throng that almost. overwhelmed her in its admiration for her gallant flight. 
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The four Super Napier flying boats, which recently flew 28,000 miles from England to Australia, are shown here en route 
at the Singapore Air Base. Group Captain H. M. Cave-Browne-Cave, of the Royal Air Force, commanded them. 


(,ains in Conquest of the Air 


Rome-Brazil Nonstop Flight Sets New Air Distance Mark; 
Plane Refuels 5,000 Feet up to Seek Endurance Record; 
Soundproof Cabins and Most Gigantic Motor Are Announced 


Italians Fly 4,400 Miles 


LAZING a 4,400-mile trail from 

Rome across Africa and the South 
Atlantic to Brazil, the Italian flyers 
Capt. Arturo Ferrarin and Major Carlo 
P. Delprete have just accomplished the 
longest nonstop flight in history. Their 
hop, ending on the Brazilian coast near 
Natal, eclipsed by 500 miles the record 
distance flight of Chamberlin and Levine 
from New York to Eisleben, Germany, 
made last year. 

When the silver-gray Savois-Marchetti 
plane, the Italian tricolor on its rudder, 
descended it had been fifty-two hours in 
the air. After taking off at Rome, the 
airmen had skimmed over the Mediter- 
ranean Sea and the Straits of Gibraltar, 
down the African coast, and then 
straight across the south Atlantic on the 
last and most dangerous leg of their 
flight. Radio messages from the plane 
speeding, sometimes as fast as 135 miles 
an hour with a favoring wind, told of its 
progress toward the South American 
coast. At its goal, a reserve supply of 
gasoline sufficient for eight hours’ flight 
remained; only fog forced down the avi- 
ators, thwarting their original plan to 
continue down the Brazilian coast with- 
out stopping. 

In this same single-motored plane, 
Ferrarin and Delprete had not long before 
set a world’s record for sustained flight. 
Both men are members of the Royal 
Italian Air Force. Capt. Ferrarin, who 
won a silver medal and two war crosses 
for his air exploits in the World War, 
made the first air journey between Italy 


and Japan in 1920, and in 1926 was a 
member of the racing team that defeated 
the United States in the Schneider Trophy 
race at Norfolk. Major Delprete already 
had one Atlantic flight to his credit; he 
accompanied Commander de Pinedo, as 
co-pilot, on the latter’s four-continent air 
trip early last year. 


Many Seek Endurance Record 


OR a while it looked as if the fifty- 

three-and-a-half-hour mark set not 
long ago by George W. Haldeman and 
Eddie Stinson had clinched for America 
the world’s airplane endurance record. 
But it was not long to stand. Two 
Italians, Capt. Arturo Ferrarin and 
Major Carlo P. Delprete, whose latest 
ocean exploit is described above, flew 
fifty-eight and a half hours to a new 
record. 

Then a pair of Belgian flyers, Adjt. 
Louis Crooj and Sergt.-Pilot Victor 
Broenen, stayed aloft over Brussels more 
than sixty hours, but refueled in the air! 
In the novel experiment they repeatedly 
took on fuel while 5,000 feet up from 
another plane, overhead. Connection 
was made by a flexible tube sixty feet 
long; for six minutes the two planes flew 
in perfect coérdination. 

Before the Federation Aeronautique 
could decide which mark to recognize as 
official, a pair of Germans settled the 
question. Flying their Junkers plane for 
sixty-five hours and thirty-one minutes, 
the other day, Cornelius Risticz and his 
companion Zimmermann clinched for 
themselves the world’s endurance mark. 


Deadening a Plane’s Roar 


HE U. S. Bureau of Standards is 

seeking to make flying less of a strain 
on the eardrums. So far the best success 
has been obtained, according to Dr. J. H. 
Dellinger, Bureau physicist, by use of 
cabins with four-inch soundproof walls, 
faced with thin aluminum sheets, lined 
first with a veneer of wood and then 
stuffed with “dry-zero”—a lightweight 
cottonlike substance which is grown on 


South American trees. 


Mufflers of the motors have not been 
favored, since they cut the power and 
increase fire hazard, but experts are trying 
to design less noisy propellers. At present, 
it is said, the propeller makes nearly as 
much noise as the motor itself. 


New Aero Motor Is Biggest 


AID to be the largest type of aero 
engine now in use, and differing from 
all others in design, a new Curtiss air- 
cooled motor recently tested in a stand- 
ard two-passenger observation plane 
develops 600 horsepower from its twelve 
cylinders, set in two rows of six. In spite 
of its great power, the motor weighs but 
900 pounds. 


Nations Race to Lead in Air 
ERMANY leads the world today 


in commercial aviation, with the 
United States so close a second that it 
is likely to take the lead in another year. 
France, Italy, and Great Britain trail in 
the order named. (Continued on page 137) 
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Navy’s Sikorsky Amphibian 
The take-off at Curtiss Field, New York, 
for the first trip of Uncle Sam’s plane 
that is almost a duplicate of the Dawn, 
in which Mrs. Frances Grayson was 
lost attempting a transocean flight. 





Junkers for New Nonstop Paris-Berlin Air Service 


‘ This 16-passenger monoplane with three 450-horsepower motors and exhaust 
Plane Ready for Catapult Launching pipes to carry the fumes beyond the cabin is named Hermann KoehAl in honor of 
the Bremen’s famous pilot. It is one of the most luxurious planes of the Luft 
Hansa (Air League)—a merger of several early German air transport companies. 


This powerful machine, capable of landing on or taking 
off from either land or water, was built in the American 
Navy Yard at Philadelphia. It is shown on a catapult ‘emai 
stand, ready for flight. Intended for service with the OLE ae 
carrier Langley, it is now being tested at San Diego. q 
















Weather Man Flies for Data 


A. A. Stotts (right), chief aerographer for 
the Navy, who goes aloft daily, is shown 
here with his assistant, Lieut. W. K. Ber- 
ner, and the aerograph that he takes up. 





Safety Plane Flies in U.S. 


Thig folding plane is being used at 
Curtiss Field, N. Y., to demonstrate 
the operation of Handley-Page slot- 
ted wings, described in detail in this 
magazine last February. They are 
said to prevent spins and crashes. 


Auto-Giro Crashes 


Something went wrong when Don 
Juan de la Cierva recently flew his 
famous auto-giro, a plane with 

windmill”? wings which can rise 
and descend in restricted space. The 
flyer survived the 30-foot fall, which 
Occurred at an English air pageant, 
but the machine was damaged. 
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Inventions for Home Maker 
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mixer that attaches to any i : $0 the rope that has been passed brus 
standard faucet. And at the top 7 i beaaee :-94) through one side of the device, espe 
of the device is a socket for in- eause > et” which grips the line firmly, 


<4. 


i: 


serting a small emery wheel that 
will put a keen edge on knives. 
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Seventy-five feet of drying space right in your kitchen, 
laundry, or bathroom is claimed for a new clothes dryer that 
folds up into a compact bundle when not in use. It can be 
set over a hot air register for extra fast drying. Later it can 
be used again as an ironing rack. It has two decks of 
wooden hangers which, hooked over the side rails, cannot 
slip off. No clothespins are needed to hold the garments. 
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Now the automatic electric 
waffle iron! All you do is pour 
in the batter and push down a 
lever. When the waffles are 
cooked, the heat shuts off auto- 
matically and a red light flashes. 
Adjustment can be made in 
advance for medium or well done 
waffles, according to your taste. 





Merely by placing clothes on 
this new type of hanger, you 
protect them from moths—for 
the moth balls are in the hanger! 
) Its hollow bar provides space for 
enough balls to project the pro- 
tective scent to every part of the 
garment. The balls are inserted 
through the end of the bar, after 
removing one of its sliding caps. 





No argument about who’s get- 
ting the biggest piece of cake, 
when the new many-bladed cut- 
ter, shown below, is used. Ata 
stroke, twenty-two equal pieces 
of cake await the hostess’ knife. 






With an adjustable sleeve that 
fits any vacuum cleaner, this new 
household sprayer hooks on your 
machine in a second to apply 
lacquer or paint to furniture, or do 
many other household jobs by 
means of the machine’s blower. 





Within the hollow shell of this nickel-platea roiung- It will spray wood stains, in- 
pin hide eleven other useful household utensils, secticides, floor oil—in fact, every- 
including a scoop, biscuit cutter, and potato masher. thing up to the consistency of 
In the summer time, cracked ice placed inside the light motor oil. A thumb trigger 








roller keeps the dough cool and easy to handle. is used to control the spray, 
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In this combination whisk 
broom and shoe cleaning set, a 
felt pad for shoe polishing is part 
of the handy case containing the 
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In five minutes a wrinkled tie can 
be restored in this convenient 
electric presser. An aluminum 
tongue is placed in the tie, which 
is moistened and placed between 
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brush. The compact kit is electrically heated felt pads. 


especially suitable for travelers. 





When the meal is over, 
this handy steel kitchen or 
breakfast nook table folds 
into the wall, out of the 
way. And in a miniature 
wall cabinet behind it is 
room for more than fifty 
breakfast plates of assorted 
sizes. A sliding ironing 
board, concealed below the 
cabinet, may be pulled 
out for use in a moment. 














Here is a special miniature ironing board Gas cocks on the kitchen range 


for use in pressing neckties. One side of are made foolproof by a new 
the board is faced with tin; the other is cover that protects them from 
faced with felt, to prevent shine. An being turned on accidentally, 


ordinary iron is used with the device. as by catching in your cloth- 
ing. It also prevents children 


from playing with danger. 
When you want to light the 
gas, a concealed latch at the 
left releases the cover and it 
swings back out of the way. 








Anywhere you press it against 
the wall, the novel ash tray, 
pictured below, sticks fast until 





zet- you are ready to remove it. A 
ike, rubber suction cup holds it 
ut- firmly in place. With such a 
ita receptacle available in the house 
ces or car, there is no excuse for 
ife. dropping cigar or cigarette ashes 


onto the rugs and furnishings. 





Even the spring folds up in a new collapsible bed for 
cottage or camp. A special hand lever, operated by a 
gentle one-pound pressure, exerts a 1,000-pound pull to 
stretch the nonsag spring taut and lock it in position. 
The bed can be set up or folded for storage in a minute. 


A shoe-shining cabinet in the wall is the latest household 
novelty. It contains a hinged foot rest that can be let 
down for instant use, as well as ample shelf room for 
polishes, cloths, and brushes. Closed, it becomes a white fa 
panel set into the wall, which conceals its real purpose. 
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or New Ideas 























Even the oldest hand at billiards tries to improve his game. And so a British inven- 
tor has devised this mechanical instructor. It consists of an adjustable guide to hold 
the cue correctly for difficult shots, and also a mirror in which the player can watch 
the stroke.—Up there at the top of the page is a neat little clip holder which keeps 
a shaving brush in the right position for quick drying—with the bristles downward. 





Now, when he takes his medicine, he doesn’t have to 
hunt for a spoon. Ferdinand Phillipson, of New York 
City, has invented this metal bottle cap that has its own light on the fingers? 
spoon attached. “One teaspoonful after meals”’ is easy, The anewer ie that it 
because bottle and measuring spoon never are separated. leaves both hands free 
yet can be played in 
any direction. And 
that is the idea of the 
ingenious invention 
shown at the right. 
It is used as an all- 
purpose trouble lamp. 


Why clamp a flash- 




















Here’s one the wife may appreciate—a new 
type of ash tray with a glass dish that may be 
removed for washing. When in use, the dish is 
held in place by a snap spring.—At the leftisa 
new kind of shovel, shaped like an ice cream 
spoon and scientifically designed to do the 
hardest digging with the least effort. Pointed 
tip and reinforced foot plate are said to give | 
high efficiency. It represents fifty years of re- 
search, according to the company producing it. 














Faster than knife or shears is this novel device for cutting 
clippings from newspapers or magazines. Two sharp knife 
edges joined in the form of a spring resembling an oversized 
hairpin can be separated to any cutting width, so that a whole 
column may be clipped from a paper at asingle stroke. Blades 
are adjusted by a small screw and stay put until they’re reset. 
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p razor blade sharpener combines 
— and hone. Both are set in the 
metal frame. The blade, inserted in a sliding 
carrief, passes first over hone surface (right), 
then over strop surface (left), for a fine edge. 























Light and compact enough to be carried 
on top of an automobile and handled by 
two men, this ingenious folding motor 
boat weighs only 160 pounds. It is made 
of hardwood, so jointed that the sides 
and rear end will collapse when screws 
and locks are turned. Driven by an eight- 
horsepower outboard engine, it traveled 
at the speed of thirty miles an hour 
in recent trials on the Thames River. 








To provide proper illumi- 
nation while reading in bed 
or some out-of-the-way 
nook, the little lamp shown 
at the left can be clamped 
to any book. It weighs 
only about three ounces 
and can be plugged into 
any electric light socket. 
A shade throws the light 
on the pages of the book. 

















Invented for musicians who travel, the curious practice 
violin above offers two advantages. Minus sounding 
board, its muted tones will not disturb others in hotel 
or apartment house. Then, it can be taken apart with- 
out damage and reassembled in half a minute’s time. 










With jaws that fit the corners of hexagonal 
nuts, this combination of wrench and pliers 
is designed to grip any nut firmly without 
slipping and without chewing the corners. 
It is a handy tool for motorists to carry. 





, 











Shaving by spotlight is the latest idea for speeding up the daily 


This healthy young man is enjoying his 
chore. Light from an electric lamp attached behind the mirror 


daily sun bath, clad in an open-work 
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suit designed by the U. S. Bureau of 
Home Economics to admit the beneficial 
ultra-violet rays contained in sunlight. 


is focused on the face by a lens inserted in the lower part of the 
mirror. A ball and socket joint makes it possible for the shaver 
to direct the light beam to any portion of the face desired. 
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Outside the physics laboratory Dr. A. A. 
Michelson, of the University of Chicago, famous 
for his measurements of light, turns to art for 
recreation. Here he is with his water colors. 


Meet Dave Dingler of Missouri, president 
of the Cassville and Exeter Railroad and” 
engineer of its only locomotive, which 
hauls one car over five miles of track, 


tion Mf 


Mechanic and astronomer, 
William R. Ludewig directs 
machine shop instruction at 
the University of Pittsburgh, 
and lectures in astronomy at 
the Allegheny Observatory. 





By inventing a new single-strand type of cable for One man does the work of ten with the bottle-sealing 
submarine mines, Sergt. Paul R. Nelson of the Coast machine invented by Percy W. LeDuc, chemist in the US, 
Guard will save Uncle Sam a million dollars in ten years. Department of Agriculture, thereby saving $12,000 a year. 
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Champion slate splitter of America is the title claimed by Dell Williams, Capt. Charles J. Van Amburgh (center) is firearms expert for Massachu- 
of Bangor, Maine. Ina recent contest he split forty-eight perfect sheets setts, the only state that employs an authority to solve criminal cases by 
of slate from a one-inch block. His tools—mallet, chisel, and briar pipe. the scientific examination of identifying marks on bullets and weapons 








This motor car is crashing into a 
tree at a speed of 30 miles an hour 
without suffering damage. The 

ion is in the bumper, a new 
German invention made of rubber 
by @ secret process which gives 
extreme elasticity and toughness. 





By means of this compact device, just 
invented for new Ford cars, both starter and 
choke can be operated with one finger. The 
attachment, when in place, is only eight 
inches from the wheel and is easily installed. 
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Making lt 


Easier for the 
Motorist 





With this handy tool a sliding 
hook grasps the bent edge of a 
fender and leverage pulls it 
straight. A leather pad prevents 
marring the paint. A hook on 
the other end of the device 
straightens bent fender flanges. 


Skidding is said to be prevented by 
this wide, metal wheel with deep 
grooves, which bites into the 
ground or grips with a force of 
1,500 pounds. The wheel is car- 
ried on a fork so the driver may 
lift or apply it by throwing a lever. 





This new “automotive mail box” is designed 
to prevent traffic delays caused by drivers 
who park while they mail letters. It is being 
tried successfully by the Baltimore Post 
Office. A lever opens the letter slot. 

















Se 


A new “observation car’’ automobile body enables rear-seat passengers 


An accurate gage that indicates on the dashboard 








to view the country as from a railroad observation car and, incidentally, of your car the exact condition of your oil puts an end to the nocsesity 
discourages “back seat driving.’”’ The door is conveniently placed at the of renewing oil in the crank case on the basis of mileage. The photograph 
back and folding steps are provided. The car is an English invention. and the drawings show how the gage is connected with the crank case. 
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Two Victories Over Pests 


EAPONS and inventions of modern 

warfare have been brought into 
action recently in two decisive victories 
on land and sea over destructive pests, 
age-old enemies of man. 

After years of experimenting, Uncle 
Sam’s Chemical Warfare Service has at 
last developed a successful defense against 
ship borers, the submarine destroyers 
which undermine wharves and which, it is 
said, have destroyed more wooden 
ships than all the naval battles in 
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h’s March in Science 


mon cold may be due to poison in soft coal 
smoke. More than four hundred billion 
cubic feet of sulphur dioxide gas, he said, 
is poured yearly from the nation’s chim- 
neys. Dr. Parr urges organized research 
to determine the effects on public health. 


Marconi Has New Project 


HENEVER Marconi sails on one of 
his cruises in the yacht Elettra, the 
world looks for some advance in wireless. 
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on the wall repeated everythin 
~— a —— station. yehing broadcus 
The explanation of experts is 
of these loudspeaking a arse anette 
close to an electric power line conn 
with a broadcasting station, and that each 
object was set into vibration by powerfyj 
electric impulses passing over the line 
Much the same thing happens when the 
diaphragm of a telephone receiver js set 
into vibration by electric impulses jn , 
telephone wire. 





Most Mishaps Avoidable 








history. The new weapon is a poi- 
sonous chemical solution, a deriva- 
tive of the high explosive Lewisite. 
Applied to the pilings of wharves, 
it destroys the armies of sea worms. 

In Palestine this summer, an in- 
vading host of locusts was driven 
back by flame guns and poison 
sprays. Since ancient times these 
insects have periodically ravaged 
the Palestine crops, bringing fam- 
ine. This year scientists and mili- 





tary men rushed mobile field units 
to meet the enemy. First powerful 
portable lamps were used to attract 
the insects into traps. Then the 
flame guns and poison sprays were 
brought into action, slaying the 
locusts and their unhatched eggs. 

Often it has been said that insects 
are man’s worst enemies. It is re- 
quiring deadly inventions of human 
warfare to defeat them. 


New Gains by Medicine 


E health of the world is im- 
proving, and the gain is most 








ATEST discoveries, in- 
ventions, and theo- 
ries in the various 
scientific fields that 

are of prime importance 
because of their bearing on 
the affairs of our everyday 
life are recorded each 
month in these pages. 
Here are presented not 
only what geniuses of the 
laboratory and explorers 
the world over for new 
knowledge have done for 
you and us, but what they 
hope and plan to do next. 









WORKMAN at a cutting'ma. 

chine was disturbed overa quar. 
rel with his wife. Ina moment of dis. 
traction he forgot the knives and 
serious accident resulted. Another 
man, operating a huge press, was 
worrying over a mortgage on his 
home. Failure, for an instant, to at. 
tend to his job nearly cost him his 
life. Looking out the window at 
girl who was passing on the street 
caused a mechanic in an automo. 
bile factory to make a costly error 
which lost him his job. 

An analysis of 75,000 industrial 
accidents, recently completed by 
H. W. Heinrich of the Travelers 
Insurance Company, revealed, he 
says, that a workman who is men. 
tally disturbed is as much of a 
danger to himself and his fellow 
workmen as if he were physically 
disabled. Factory foremen, he adds, 
would prevent accidents by study- 
ing their men for signs of mental 
distraction. Of the 75,000 accidents 








analyzed, he declares, at least ninety- 








marked in America and Europe. 





eight percent could have been pre- 





Such is the encouraging word of 
Dr. Hugh S. Cumming, Surgeon General 
of the United States, after attending the 
1928 meeting of the Health Organization 
of the League of Nations at Geneva. 


Among the reasons, he says, are closer in-" 


ternational codperation among health 
authorities, improved sanitary conditions, 
the spreading of health information with 
responding public interest, and the estab- 
lishment of a world-wide intelligence serv- 
ice to warn against plagues and safeguard 
against the spread of epidemics. 

Meanwhile physicians and surgeons are 
attacking disease more relentlessly than 
ever. The newest phase of this attack, 
says the distinguished surgeon, Dr. Wil- 
liam J. Mayo, is the closer study of the 
chemistry of the human body. In the past 
he says, “‘medicine has attempted to cure 
or ameliorate disease by combating its 
gross manifestations.” Now, however, 
medical men are turning attention to 
chemical changes within the body that 
allow disease to gain foothold. This, he 
believes, opens a new line of attack on 
disease—cancer in particular. 

It remained for Dr. Samuel W. Parr, 
professor of applied chemistry at the Uni- 
versity of Illinois and president of the 
American Chemical Society, to point out 
recently that the prevalence of the com- 


It was not disappointed when, returning 
recently to London after his latest voyage, 
he announced that he was working out an 
improved method of beam transmission 
which will widen the range of world com- 
munication. 

At present a beam of radio waves can 
be focused only in one prearranged direc- 
tion. Marconi proposes now to arrange 
the apparatus so that the beam can be 
shifted by the operator, like a search- 
light, to any part of the world. 

**As beam stations are fixed at present,” 
he said, ““Americo «onnot be turned on to 
Japan, nor India tu Russia or the North 
Pole. Where there is a revolving beam, 
if you want to transmit it to a certain 
country, you merely direct the beam 
toward that country.” 

One of the mysterious freaks of radio— 
that is, the occasional ability of metal 
objects to give forth broadcast music 
without the presence of a receiver—has 
been the subject of recent investigation. 
Not long ago an elevator signal box in a 
building at Des Moines, Ia., was heard to 
emit music from a local broadcasting sta- 
tion. A telegrapher in New Jersey was 
amazed to hear his instruments talk and 
sing. In a Swedish village store, folks 
thought they heard spooks when a shovel 


vented. 

In Germany motion pictures are being 
used to study mental disorders. In a room 
where the patient has been left alone a 
hidden and noiseless camera records his 
behavior and expression. Later the films 
are studied by experts. 
Psychology, a young science, is being 
applied in increasingly valuable ways. 


Measuring Sunburn Rate 


OW long can you lie on the beach 
without being painfully sunburned? 
Many a bather has experimented, to his 
sorrow, to find that his skin is surprisingly 
sensitive to the penetrating ultra-violet 
rays of sunlight. 
But now Dr. Robert C. Burt, of Pasa- 
dena, Calif., has invented a new instru 
ment which, in a few minutes indoors, wi 
tell just how easily you sunburn—without 
the chance of blistered shoulders and 
sleepless nights. The apparatus employs 
quartz tube mercury vapor lamp similar 
to those used in producing ultra-violet 
light in the treatment of disease. Artificial 
sun rays from the lamp are focused on 8 
small area on the bare skin, and the rate 
at which this skin burns shows how sensi- 
tive you are. From this you can tell how 
long you can (Continued on page 131) 
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Machines Cure Colds and 
Sleeplessness —- Marconi 
Tells Plans for New Beam 
Wireless That Will Move 
Like Searchlight— Young 
Students Make Diamonds 
From Old Stick of Carbon 



















A metal die, cast from an original map made of plaster, stamps the 
pliable cardboard. A map is seen above leaving the hydraulic press. 


Relief Maps Made by Machinery 
An artist retouching and coloring a map in 
Germany made by a process so inexpensive that 
every class and almost every child may have one, 


Machine Beats Soporific Drugs in Producing Sleep 


Dr. Hans Salomon, of Berlin (holding watch), whose device produces a hum that 
put girl at right to sleep while the other, who took a drug, remained awake. 





Twin Boy Students Make Diamonds : ’ ; -" 

From an old stick of carbon, Gordon (left) and Electric Machine Cures Cold in Few Minutes 
Everett Gravenhorst, schoolboys of Brooklyn, 
N. Y., shown with some of their apparatus, 
have made a pair of microscopic diamonds. 


Prof. Bordier, University of Lyons, France, is seen here demonstrating his device 
that applies to the nose tiny plates which send high-frequency current into the inner 
tissues, relieving the congestion and killing the germs that are the cause of the cold. 
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Like the light and shadows falling from a set-back skyscraper is the brilliantly modernistic pattern 
of this unusual yet simply made folding screen. It will strike a note of modernity in any room. 


ODERNISTIC furniture is so 
stimulating as to take one’s 
breath away. It is at once se- 
vere and angular, crystalline 

and scintillating. You may not like it at 
first, but it grows upon you and often 
ends in fascinating you. 

Folding screens decorated in the mod- 
ernistic manner offer the amateur crafts- 
man an especially easy and natural way 
in which to introduce the new mode into 
his own home. They can be placed in 
rooms containing period or commercial 
furniture without upsetting the harmony 
of the decorative scheme. At the same 
time, if the colors are happily chosen to 
suit the surroundings, they will add a 
brilliant touch of modernity. 

“But I cannot see any rhyme or reason 
in these new styles,’ you may object. 
Perhaps not, but that may be because 
you have not paid much attention to the 
exhibitions, window displays, and adver- 
tisements of furniture and accessories in 
the modernistic style. The truth seems 
to be that those who are the most skep- 
tical when they first see the new designs 
become later on the most enthusiastic 
about them. That is because the style is 
characteristic of the time in which we 
live—the machine age. 

It is the added leisure which machines 
and mass production have given us that 
makes it possible for many of us who are 
mechanically or artistically inclined to 
buy a few tools and arrange a workshop 
in which to gratify our inherited instinct 


for manual activity. Strangely enough, 
we can take the very designs which have 
been planned for mass production and de- 
rive the keenest pleasure in applying them 
to pieces we make by hand like craftsmen 
of old. 

Folding screens, besides being useful 
and decorative, are very easy to make. 
Three or four frames are hinged together 
with what are known as screen hinges, 
that is, double-acting hinges, which can 
be obtained from the larger hardware 
stores. These hinges allow the frames to 
swing in either direction. Each individual 
frame consists of two vertical 
and two, three, or four horizon- 
tal pieces, depending upon the 
height. 

Your lumber dealer will have 
in stock wood suitable for the 
frames. The sidepieces, or stiles, 
can be % or % by 14% in. and 
the crosspieces the same thick- 
ness and 3 in. wide. When ply- 
wood or stiff pressed wood is 
used as a covering, the stock for 
the frames can be as thin as 4% 
in. The size of the completed 
screen depends mainly upon 
where and how it is to be used 
and partly upon the design. 
Threefold screens with panels 20 
in. by 5 ft. or 5 ft. 6 in. are 





in. wide. 
The advanced woodworker 





+ 20"—~| 
D A design of the 
generally satisfactory, as are more conserva- 
fourfold screens with panels 15 tive type, yet 

quite modern in 
spirit. Use three 
similar panels. 
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Modernistic Screens 





may join the frame members with mortise 
and tenon joints, but for the man or bo 

with limited experience the dowel con- 
struction illustrated on page 109 is much 
easier and quite satisfactory. The most 
important requirement is to lay out all 
pieces of similar length at the same time 
and cut their ends absolutely square. A 
miter box, even if only a cheap wooden 
one, is a great help in making square cuts, 


IRST nail together the sides and the 

top and bottom pieces of each frame, 
Use thin finishing nails about 214 in. long 
and drive two nails into each joint, spac- 
ing them at the outside as if there were 
to be a third nail driven between them. 
Allow their heads to project sufficiently 
to be easily withdrawn. Now, instead of 
driving the third nail between them, bore 
a hole with a 3-in. (No. 6) auger bit 
right through the sidepiece and well into 
the crosspiece. Insert a 3%-in. wooden 
dowel rod in this hole. Dowels often can 
be purchased in hardware stores; they 
also can be obtained from woodworking 
plants and cabinetmaking shops and large 
general mail order concerns. They can 
be made, too, by using either a so-called 
“dowel plate” or a dowel turning tool, 
which is sold by the larger hardware 
stores. 

Cut off the dowel so that it projects 
about 4 in. from the sidepiece. With- 
draw the other nails one at a time, bore 
holes in their place, and insert dowels as 
in the center hole. 

After all the joints of the frame have 
been assembled in this way, take it apart, 
put glue on the edges to be joined, let a 
little glue run into the dowel holes, dip 
the dowels themselves in glue, and drive 
them home. Glue the top and bottom 
pieces together first; then insert the mid- 
dle pieces. 

If one or two carpenter’s bar 
r clamps or improvised home- 
made clamps of any kind are 
available, they will be useful 
in making tight joints. Small 
blocks with a \%-in. hole in the 
center should be placed over the 
projecting central dowel in each 
Q joint, so that the pressure of the 
clamp will be transmitted di- 
rectly to the frame and not to 
the dowels. When the frames 
are dry, the projecting dowel 
ends are sawed off, and the 
joints are smoothed with a 
t plane. 

The frames may be covered 
with a variety of materials, de- 
pending upon how they are to 
be decorated—fiber wallboard, 
pressed wood, plywood, imita- 
tion leather, burlap, parchment, 
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ow You Can Construct, Without Straining Your 
Pocketbook, the Popular Ultramodern Pieces 


fabrics, wall paper, oilcloth, Japanese 
wood paper, metal foil or leaf, sheet 
metal, or what you please. 

Several designs are illustrated and more 
are shown on Popular Science Blueprint 
No. 91. You will find this blueprint, 
which can be obtained from the Blueprint 
Service Department for 25 cents, of con- 
siderable assistance in making any one of 
these screens because the drawings are 
much larger than any which can be repro- 
duced in the magazine. The blueprint 
also contains a complete bill of materials, 
list of tools, and outline of operations. 

All but one of the screens illustrated 
on these pages and shown on Blueprint 
No. 91 were designed by Herman Hjorth, 
one of the country’s leading teachers of 
woodworking, in collaboration with Wil- 
liam H. Varnum, Associate Professor of 
Applied Arts at the University of Wis- 
consin. The exception is the screen rep- 
resented in the larger illustration on 
this page. This screen is the work of J. 
Warren Campbell, a New York designer, 
and is similar to one which created much 
favorable comment recently at an exhibi- 
tion of the Teaneck (N. J.) Guild of 
Artists. 


HE first sereen—the one appearing in 

the larger illustration on page 58— 
may be painted in the colors indicated or 
any suitable color scheme. As originally 
designed, the covering was blue imitation 
leather, with black lines and gilding to 
complete the decoration. Brushing lac- 
quer can be used for the black or other 
applied colors; and gold bronzing powder 
mixed with banana oil or bronzing liquid, 
for the gilded areas. 

One method of getting the lines of the 
design absolutely straight is to apply 
gummed paper tape to the edge of each 
contour to serve as a mask, and then 
paint one color, letting the brush overlap 
the edge of the paper. When the surface 
is thoroughly dry, dampen the paper suf- 
ficiently to allow it to be removed, wash 
off any surplus gum, and apply more 
tape, laying the edge over the areas 
already painted so as to mask them. 

Another way of 
obtaining a straight, 

































































By striking off the top of each panel at an angle, the designer of this most original screen has height- 
ened the strong, dynamic effect. It makes a vivid piece for use with other modernistic furniture. 


ferred, the edges may be painted black, 
blue, or gold. 

It will be noted that the decoration of 
this screen is suggestive of the light and 
shadows that fall from a set-back sky- 
scraper on the wall of an adjoining 
building. 

The screen illustrated below it, which 
is marked E, can be made in various 
ways. One is to cover the frames with 
smooth fiber wall board on both sides and 
paste on squares of Japanese wood paper 
or any fabric or paper which gives the 
effect of fine parallel graining. Even a 
slight difference in 
the markings or tex- 





SILVERY-, 
true line is to usea F 
tool called a “paint- 
er’s timesaver.” 
This consists of a 
piece of thin metal 
shaped in such a 
way as to resemble 
an inverted dust- 
pan. It is held right 
on the line and the 
strokes of the brush 
overlap the edge. 
This tool is sold in 
many paint stores. 
The screen may 
be finished by fas- 
tening a strip or 
gimp of the blue 








BLACK 





WOOD PANEL WALNUT COLOR 


ture will be suffi- 
cient to set off the 
squares when tivey 
are arranged alter- 
nately as shown. 
The color scheme 
of the third screen 
(that designed by 
Mr. Campbell) is 
blue, red, and black 
on a silver back- 
ground, although all 
these could not be 
shown in the repro- 
duction. The base, 
which is black, is 
ornamented with a 
very flat hand- 
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edges with fancy 
brass nails. If pre- 


A plywood-covered screen with the natural 
wood grain forming most of the surface. 





ss 
IS" +e 15° —+4 carved molding 
picked out in silver 


and red. Obviously, 


the base could be omitted, or simplified 
by merely painting on the ornamentation 
instead of using a molding. The fourth 
screen (that marked C on this page) is 
made by fastening plywood panels to 
the face of each of the four frames. 


IHE plywood, if birch, whitewood or 

other light colored wood, is stained a 
light walnut color except for a 2 in. wide 
strip at the bottom, which is either stained 
or lacquered black. Silver powder mixed 
with bronzing liquid is then applied to 
the wood as indicated. The back of the 
screen can be lacquered or stained in any 
inconspicuous way. 

Another method of making screens is 
to stretch burlap tightly over the frames 
and give it a sizing coat of very thin shel- 
lac. After that a coat of gold bronze is 
applied and any suitable floral design 
painted on freehand. One such design is 
shown on Blueprint No. 91. A gimp of 
harmonizing color or of black or gold is 
fastened around the edges with black or 
green metalene nails. A simpler method 
is to apply a high grade wall paper to 
frames covered either with burlap or wall 
board. 

It will be understood that these are 
merely suggestions. If 4-in. plywood or 
fiber board is used for covering the frames 
on either one or both sides, it should be 
nailed in place with 5%-in. brads, which 
should be set below the surface with a 
fine nail set. The edges must be planed 
and sandpapered ‘Continued on page 109) 
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Fig. 1. Small and 
very simple mode] 
of a rakish Balti- 
more clipper. The 
sails are of wood, 


ow to Whittle a Ship Model 


A Few Scraps of Wood, a Knife, and a Shady Seat 
Outdoors Are All You Need to Make This Privateer 


By E. ARMITAGE McCANN, Master Mariner 


ECAUSE the weather is hot and we 
wish to be outdoors, it does not 
necessarily follow that we must 
discontinue our ship model mak- 

ing. We can follow the example of the 
old-time sailorman who gathered some 
scraps of deck planking and sat on the 
fore hatch and whittled a model of his 
ship. He could make the hull, spars, 
sails, and everything of wood, with just 
a few threads of rigging added to give the 
model an appearance of completeness. 
And we can do the same. Indeed, some 
who may have considered the work on our 
previous scale models a bit tedious, will 
find more pleasure in making a small and 
very simple model. 

I made the one illustrated in Fig. 1 
with a hull 5% inches long, which gives a 
model 8 by 6 inches over all. Of course, it 
could be made larger or smaller. 

You have often read about “long, low, 
raking craft” in pirate and privateer 
stories. This is a model of one of them— 
a picturesque Baltimore clipper of about 
1812. Some of these craft were as long as 
100 ft., and their rig was that of a topsail 
schooner. They carried a heavy press of 
canvas and were the fastest craft afloat. 

-As with all ship models, it is desirable 
to work from full size drawings. These 
you can obtain by sending twenty-five 
cents to the Blueprint Service Department 
of Poputar Science Montuty for Blue- 
print No. 92 (see page 102). 





For wood to make the model, I went to 
the scrap box and picked a bit of oak for 
the base, rosewood for the hull, amaranth 
for the deck fittings, hazel for the spars, 
and yellow cedar for the sails. These 
give contrast and color without the use 
of paint or stain. It is not necessary, 
however, to use these or similar woods. 
The hull can be made very easily of white 
pine and will look well if either lightly 
varnished or painted in realistic colors. 

Figure 3 shows the shape of the hull. 
The whole hull is given so that those who 
prefer to make a model to be set in a 
cradle, instead of merely a water-line 
model, can do so. Those who wish to 
copy my model, however, will make the 
hull only as far as the cut-off line, which 
is marked C. For this a piece of wood % 
by 14% by 5% inches will be required. 

Mark a center line around this—top, 
bottom, and ends. On the top mark the 
bulwark line, which is the outer line 
(marked “‘deck outline’) on the half- 
breadth plan. On the bottom of the 
block mark line C, as in the half-breadth 


plan. Shave the wood down to these two 
curved lines and cut the two ends to the 
profiles which appear on the sheer plan. 
Then cut the top of the hull to the slight- 
ly hollow sheer line. 

To do the rest of the whittling you will 
be guided by the body plan, which shows 
the cross-sectional shape of the hull at 
the various station points, which are 
marked from 1 to 8 and are 5¢ inch apart, 
measured from the stern. 

The stern and the sternpost may be left 
on or they may be ignored at the time the 
hull is whittled and added later, together 
with the rudder. 


rd hollow out the top of the hull to 
the deck, leaving the bulwarks 
standing. A small chisel is an aid in this, 
and the finishing can be done here, as 
everywhere, with coarse sandpaper fol- 
lowed by fine. 

The whole model can be made easily 
enough with a jackknife; on the other 
hand, it can be constructed almost entire- 
ly with machine tools. A happy medium 
is the best to choose; that is, a saw for 
roughing out, a chisel for such processes 
as that just mentioned, a flat gouge to 
hollow the sails and carve the waves on 
the base, and a fine twist drill or awl. 
The advantage of this model, however, is 
that if you are working outdoors you can 
get along with nothing more than your 
pocketknife. (Continued on page 114) 
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Qutboard Racing Secrets 


How to Coax More Miles an Hour from a Light Motor 
Boat—Fuel, Lubrication, and [gnition—Hints 
on Choosing Both Hull and Power Plant 


PEED—how to get more speed—is 
the topic of the day with the out- 
board motor boat owner. In the 
past few years the speed possi- 

bilities of these little craft have increased 
so rapidly that today it is not unusual to 
hear thirty miles an hour talked of. 
whereas a short time ago 
the utmost expected was 
ten or twelve. 

A large part of this in- 
crease in speed is due to 
better designed hulls. The 
rowboat of flat-bottom vin- 
tage is no longer good 
enough, for the outboard 
motor manufacturers have 
given us power plants that 
call for the best the naval 
architect and boat builder 
can design and construct. 

How to get the most 
speed out of an outboard 
motor is not alone a ques- 
tion of fuel, lubrication, 
and ignition. The “speed 
bug” must provide himself 
with a well-designed speed 
type hull, either V-bottom 
or step hydroplane, both of 
which have their ardent 
supporters among experts. 

As to the size, it may be anything from 
the little eight-foot scow type to the six- 
teen-foot sea sled, and the cost may be 
anywhere from twenty-five dollars to 
four or five hundred. Each calls for a 
particular type of outboard motor, for 
the sport has developed “‘classes”’ just as 
in the larger speed boats. For the higher 
speeds, the larger motors are an absolute 
necessity; and it takes one of the eight- 
horsepower motors to drive a twelve- or 
fourteen-foot boat along at from twenty 
to twenty-five miles an hour. The large 
“twins” or the new four-cylinder motors 
are required to get a speed of thirty miles 
or more. 


R_ illustrative purposes we will 
assume that you have just pur- 
chased one of the high-powered twins. As 
nearly all the outboard motors are of the 
two-cycle variety, in which - good com- 
pression is most important, you will need 
to take particular care in breaking it in: 
Twenty or more hours of steady running 
at moderate speed will be needed. 

Do not under any circumstances 
forget to give it plenty of oil at this time. 
Even if spark plugs do foul and have to 
be changed, ample lubrication during 
this breaking-in period will do more to 
insure good results later on than any 
other one thing you can do. 


By NEWCOMB LEONARDE 






















A pint of oil to each gallon of gasoline 
is the usual proportion, and they should 
be well mixed before being put in the 
motor tank. As much as a quart of oil to 
each gallon is often used for the newer 
and larger motors. A high-grade medium 
gas engine oil should be used. Most manu- 
facturers recommend for their motors a 
particular brand. Some advise castor oil 
for racing. This undoubtedly does give 
better lubrication for maximum speeds. 
It should be remembered, however, 
that castor oil will not mix with gaso- 
line, so it must be fed through a drip 
cup. 

High-test gasoline is, of course, a 
necessity if one expects the utmost speed 
of which the motor is capable. Some rac- 
ing drivers dope their gasoline with ether 
(sulphuric motor ether) or benzine and 
believe that they get a little more power. 
A well-tried speed mixture is seven quarts 
high-test gasoline with one half pint of 





ether and the amount of oil called for in 
the manufacturer’s directions. Person- 
ally I prefer straight high-grade gasoline. 

Carburetor adjustment must be stud- 
ied if the operator expects top-notch re- 
sults. It must be remembered that the 
carburetor adjustment on a two-cycle 
motor is quite different 
from that on the four-cycle 
motors used in automobiles. 
The adjustment must be 
quite rich for starting pur- 
poses, but after the motor 
has warmed up, the needle 
valve should be turned 
down. A good way to tell 
whether your motor is turn- 
ing up at its maximum speed 
is by using a tachometer. 





Winning boat in a recent 
‘free for all.”” It will do 
22 miles an hour with a 
Class-B motor and 30 
if more heavily powered. 


This insures the right explosive mixture 
to give best results and highest speed. 
Since there is compression in the crank 
case of a two-cycle motor, it must be 
realized just how important are tight 
crank bearings so that no excess air may 
leak in or out. 


ND this brings up the question of 
ignition. Some motors use magneto 
ignition only, some battery only, and 
some a combination. Whichever. your 
motor has, it is important to see that the 
spark plugs are clean and the gap ad- 
justed exactly according to the directions. 
The magneto contact points or battery 
breaker points also should be adjusted to 
a nicety with a feeler gage. The usual gap 
on magneto-fired engines is .016 in., 
and on battery-fired motors .010 to .012. 
Of course, all ignition parts should be 
kept dry and free from oil. 

Not the least important detail to be 
watched is the straining of the gaso- 
line. It is not enough to strain it through 
the gauze of the (Continued on page 92) 
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“I’m insured,” said the iy 
farmer, unworried, when attr 
the “hitch hiker”’ he had +. \ 
given a lift in his truck Ft 

was injured—but he nN 


had a rude awakening. 
rea 


Good Is 


| Automobile Insurance? 
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Sometimes It Protects You and Sometimes It Doesn’t, 


And This Article Tells WVhy—How to Study Your Policy 


HE day was boiling hot. A 

sympathetic farmer, driving his 

truck home from town, stopped 

to pick up a weary “hitch hiker.” 

A few minutes later the truck 
collided with another machine and the 
hiker was injured. He sued for $10,000 
damdges. 

“T’m insured,” said the farmer, unwor- 
ried. “‘The company will take care of 
it.” He sent the court summons along 
to his insurance agent. But the company 
replied: 

“Your policy was for a commercial 
vehicle, and when you carried a passenger 
you automatically relieved the company 
of all liability for accident damages. 
Sorry, but you will have to stand the 
consequences yourself!”’, 

“But I wasn’t carrying this fellow for 
hire,” the farmer protested, going to his 
lawyer. “I was only giving him a lift.” 


By CARL HELM 


The attorney read the insurance policy 
through until he came to this paragraph: 

“This policy shall exclude any obliga- 
tion of the company as respects bodily 
injury to any passenger while an auto- 
mobile described as ‘Commercial’ is 
being used for passenger-carrying pur- 
poses, regardless of whether or not a com- 
pensation is charged.” 

Suppose that accident had happened 
to you. Have you ever read your policy 
through carefully? Do you know what 
you are “‘covered”’ against and what you 
are not? 


AST year 21,000 men, women, and 
children lost their lives in automobile 
accidents in the United States, and ten 
times as many were injured. Contests for 
right-of-way at crossings, speeding, driv- 
ing on the wrong side, failure to give 
proper signals, and “cutting in,” in the 


order named, caused that alarming 
casualty list. Motorists are being driven 
to insurance for protection, and more than 
fifty percent now have automobile “cover- 
age”’ in one form or another. 


UT automobile insurance does not 
cover every kind of accident nor pro- 
tect the policy holder in any and all cir- 
cumstances. Before he goes spinning 
blithely over the highways the motorist 
should know about the “exclusion 
clauses” in his policy—little “‘ifs,” 
“ands,” and “buts” that may some time 
cost him dear. 

Remember this: Report to your in- 
surance company every accident that 
may happen to you, regardless of whether 
damage is done. Make the report in 
writing and immediately. Failure to do 
so may render your policy void. 

A business man, “hitting it up” to keep 
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ly appointment, collided with an- 
rca. Me left his damaged machine 
at the scene and took a taxicab. Hours 
later he remembered to telephone his 
insurance company. The company was 
“awfully sorry, but—!” He had not 
made a prompt report and he had left 
his car unguarded for hours, without 
waiting for the garage man or the insur- 
ance adjuster to arrive. Either omission, 
he learned, was sufficient to nullify the 


icy. 

The theft-insured motorist who ex- 

ts a new car if somebody “‘steals the 
old bus” should remember that the insur- 
ance companies limit their liability to 
“not to exceed the actual cash value of 
the automobile at the time of the theft.” 
Also they specify that they “shall have 
the right to return a stolen auto- 
mobile or its equipment, with com- 
pensation for physical damages, at 


any time before actual payment is ths 


le ” x " 


ND, in addition, theft policies 
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cally listed in the policy. Suppose your 
policy is one of the popular “10-20” 
variety—the company to pay a maximum 
of $10,000 for any one death or injury 
caused by your car, and $20,000 for more 
than one death or injury. Suppose your 
car kills a prominent 
banker and a lawsuit re- 
sults in judgment against 
you for $30,000. The 
company will pay $10,000 
no more. The 


a —an 
Hf remaining $20,000 must 
if be made up 
by you. 
FRIEND 
of the 


writer was 
driving 
home in the 
rain one 
night when a 
p edestrian, 
his vision ob- 
scured by an 


You are required, if asked, tohelp umbrella, 
the company fight your battle, stepped into 
even assisting in the court trial. the side of 
the machine. 
The man wasn’t even knocked off his 
feet, but the motorist stopped and, while 
the crowd looked on, promised he would 
“fix everything up all right.” 
He didn’t report the incident to his 
insurance company—it didn’t seem 


do not, by any means, cover 
theft in any and all circumstances. 

A little middle western 
storekeeper’s clerk ran off 
with his employer's car. 

“I’m afraid you're out of 
luck all around,” the insur- 
ance investigator told the 
owner. “You should have 
reported the theft imme- 









signing an important business con- 
tract without first examining care- 
fully every word in the agreement. 
Yet many a man thinks his automobile 


\ BUSINESS man would not think of 








diately.” : eles. which he has no more “worth making a fuss about.”’ But before 
“But I didn’t think he had ean eee at, will *“‘cover”’? him, what- the month was out the 
ard stolen the car,”’ the store- ever happens. pedestrian had sued him 












her for $5,000, declaring a 


nervous disorder had been 
induced by ‘“‘the shock 
and shaking up.” 

; My friend’s insurance 
be company disclaimed li- 


ability because he failed 


Through this negligence more than 
one motorist has burdened himself 
with debt for years to come. 

Reputable insurance companies 
do not slip “jokers” into policies 
to defraud their policy holders. 
But their contracts do legally place 
upon the automobile owner def- 


keeper explained. “I wanted 
to give him a day or two lee- 
way before I turned him in as 
a thief.” 

“We might let that part 
pass,” replied the investiga- 
tor. “But under ‘Section G, 


e~ 


Definition of Perils,’ the 
company specifies that it shall 
not be legally liable to pay 
your claim.” 

The section indicated said 
thecompany would pay claims 
for theft, robbery, and pil- 
ferage. 

“Excepting by any person 


inite obligations. It is up to 
you to know exactly what 
those obligations are. 

When you have read Mr. 
Helm’s extremely valuable 
article, you will know exactly 
why you must READ YOUR 
POLICY. 

You owe that precaution 
to yourself and your family. 








or persons in the assured’s 
household or in the assured’s 








service or employment, 











The motorist should read carefully each word of his 





to report the incident im- 
mediately and because he 
had apologized and seem- 
ingly accepted 
blame. 


E CAREFUL 

about assum- 
ing blame or of- 
feringto“ fixthings 
up.” The policy 
does not prohibit 
you from arrang- 
ing and paying for 
first aid treatment 


ning policy; then he will know what he is protected against 
ven and will know against what he has no protection. or “immediate sur- 
han The car commandeered “by gical relief,’ but 
ver- gael ge whether the theft, rob- it does specify that your voluntary con- 
iiitiiew “ne aut tants feo bery, or pilferage occurs _ tributions shall stop at that point unless 
Giieeasintheseciscumetances. during the hours of such you are prepared yourself to stand the 
not service or not.” entire expense. In the words of the in- 
r0- And the “exclusion surance contract, the motorist “shall not 
cir- clause” had still another voluntarily make any payment, assume 
ing kick in it: any obligation, or incur any expense,” 
rist “ ... and excepting except for the emergency surgical relief 
ion loss suffered by the noted. 
8,” assured from voluntarily Even after you have made the proper 
me parting with title and/ reports and complied with all the rules 
or possession, whether or not in- and regulations, you are required to help 
in- duced so to do by any fraudulent the insurance company fight your battle 
nat scheme, trick, device, or false pre- _ if it asks you to, If requested you must 
ner tense or otherwise.” assist in preparing evidence and rounding 
in In the matter of personal up witnesses. 
do liability insurance, the insurance Your automobile collides with another 
companies only pay not toexceed machine. If you have property damage 
ep the amount of damages specifi- insurance, the (Continued on page 143) 
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New U.S.Submarine, Largest 
in World, Is Also the Safest 


E V-4, largest submarine in the 

world and latest to be commissioned 

for service in the U.S. Navy, will not lack 

for safety devices. Its great size permits 

many that would have overburdened 

smaller craft, the Navy announces, and 

. the giant boasts 106 provisions for the 
safety of its crew. 

Among the most important features 
are three separate escape hatches, in- 
stead of one as formerly. By their use a 
trapped crew could crawl out through the 
ship’s side in fairly shallow water. Older 
submarines had one hatch in the conning 
tower, forcing a person escaping upward 
to face a downrush of sea water. The ill- 
fated S-4’s conning tower was smasbed. 
making even this impossible. 

Independent air lines for each compart- 
ment n-2ke it possible to pump air to men 
within the new undersea craft no matter 
where they are. There is an independent 
supply of fresh water in each compart- 
ment, so that it can serve even if the rest 
are cut off. All hatches can be opened 
from inside or outside—thus rescuers can 
enter if the crew is helpless. 





Motorcycle Carries 5 Police 
FIVE-PASSENGER motorcycle that 


can outdistance a motor car is the 
latest addition to the Berlin police de- 
partment. The German invention carries 
besides its crew a powerful searchlight, 
emergency rescue apparatus, and a spare 
tire. Three officers sit in a novel two- 
wheeled side car, and a fourth rides on a 
tandem seat bebind the driver. 


Baffling Mysteries of Mining 


OW did radium, most costly mineral 

in the world, and vanadium, valu- 
able ingredient of modern alloy steel, 
happen to become concentrated in the 
sandstone rocks of southwestern states? 
Under what temperatures and pressures 
is gold deposited in quartz? To answer 
such questions, Dr. Waldemar Lindgren, 
chairman of the National Research Coun- 
cil’s Division of Geology, urges that the 
mining industry establish a laboratory 
of the first order, at a cost that would 
be a small fraction |of the industry’s 


POPULAR SCIENCE MONTHLY 


September, 1928. 





annual $1,400,000,- 
000 revenue. 

The research would 
lead to the discovery 
of new deposits and 
the better explora- 
tion of known ones, 
Dr. Lindgren avers; 
our knowledge of how 








ores came into being 
and where to look for 
them is all too frag- 
mentary. Other 
questions he would 
like to have answered 
are how fissure veins 
are filled with miner- 
als; whether there are 
lead and zinc buried 
deep in the Missis- 
sippi valley as well 
as near the sur- 











face; and how metals 
separate from molten ; 
rock to be deposited in adjoining rocks. 


New Use Found for Cadmium 


OW a new use has been found for 
cadmium, brother metal to zinc and, 
combined with other 
chemicals, the chief in- 
gredient of brilliant 
yellow paints with 
which we are familiar. 
It has recently been 
utilized in the making 
of special new solders 
that fuse at unusually 
low temperatures. Or- 
dinary solders—such as 
are used to seal tin 
cans—contain lead, tin, 
and zinc; but when 
cans have colored 
lithographed labels 
intense heat discolors 
them and hence a 
low-melting solder is 
required. Cadmium 
has been found to be 
a useful component of 
such a solder, Carl E. 
Swartz, Selby, Calif., 
metallurgist, recently 
told the American Institute of Mining 
and Metallurgical Engineers. 


New Perfume in Paste Form 


OLID perfumes to replace liquid 

scents have appeared in this country 
following their recent introduction in 
Paris. Intended for travelers in particular, 
they are in paste form and are applied 
to hair, neck, or clothing. Ordinarily 
paste obtained by boiling flowers in fat 
is distilled to make perfume, but the new 
scents are simply the undistilled paste. 


Phone on Aerial Fire Engine 


IRE engines are keeping pace with 

the mechanical progress of this fast- 
moving world, as the remarkable photo- 
graph at the right shows. The latest 
engine, recently demonstrated in London, 
is a combination pump, fire escape, moni- 
tor, and searchlight, with amplified tele- 
phonic communication with the ground. 
The fireman at the top of the 85-foot 
escape can telephone to comrades below. 


Truck Driven from Outside 


OUSE to house delivery is expedited 

by a new truck which the driver may 

operate from the running board as well 

as from the driver’s seat, says a Virginia 

dairy company that has installed it. The 

truck, its makers say, is so noiseless that 
it won’t wake sleeping customers. 


Clock Can Be Seen 20 Miles 


T A distance of twenty miles or more, 

when the weather is fair, you can 

tell the time by a remarkable new electric 

clock that has recently been installed in 

Baltimore. It faithfully indicates the 

hour by red and white flashes from sixteen 
huge electric lamps. 
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A fireman 85 feet in air on the remarkable new Eng- 
lish aerial pump and rescue tower, saving a smoke 
victim and telephoning to his chief on the ground, 
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324,000,000 gallons, 
according to figures 
placed before the In- 
ternational Associa- 
tion of Ice Cream 


Manufacturers at 
Atlantic City, N. J. 


Autos Lead in 
Use of Power 
EARLY seven 


hundred million 
horsepower—enough, 
if converted into 
man-power, to fur- 
nish every man, wom- 
an, and child in the 
United States with 
sixty servants—is the 
total capacity of all 
the power generating 
equipment installed 











New Engine Slashes Gas Bill 


ORE than twice the power of an ordi- 

nary engine with less than half the 
fuel consumption is the claim made for a 
new type of motorcycle engine introduced 
by an Australian inventor. The engine 
develops twelve horsepower, and in a 
demonstration before the High Commis- 
sioner of Australia, shown above with the 
inventor, is reported to have made close 
to 14,200 revolutions a minute. 


20 Billion Ice Cream Cones 


NOUGH ice cream to make twenty 
billion ice cream cones is America’s 
consumption each year, a recent estimate 
states. In twelve months’ time, we eat 














George T. Riley, operating executive, controlling 
traffic in tubes under the Hudson and keeping the 
air free from deadly gas, all by throwing switches. 


in this country, ac- 
cording to the latest exact figures, for 
1923, just released by the U. S. Depart- 
ment of the Interior. This estimate in- 
cludes every kind of power-producing de- 
vice from the largest steam turbine to the 


One of the light 
and speedy new 
tanks with which 
the British Army 
is equipping some 
cavalry units, dis- 
pensing with horses. 
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erratic windmill and the farm work animal. 

An astonishing fact is that passenger 
automobiles make up the major part of 
this total. Their combined power has 
been found to be nearly twice that of all 
the machines used in industry. 


One Man Rules Tunnel Traffic 


NE man standing before two huge 

control boards, one of which is seen 
at the left, supervises the operation of 
thousands of automobiles that pass daily 
through the twin tubes of the Holland 
vehicular tunnel under the Hudson River 
between New York City and Jersey City, 
N. J. Red, yellow, and green lights, 
flashing on the boards, signal the location 
of traffic tie-ups or accidents, and the 
operator summons emergency trucks or 
diverts the flow of traffic by throwing 
designated switches. Recorders show by 
graph the amount of carbon monoxide 
gas in the atmosphere in the tubes. 
When buzzers indicate the sections in 
which there are more than two parts of 
gas to 10,000 parts of air, the operator 
pulls a switch to set great supplementary 
exhaust fans whirring to clear the air. 
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Gigantic English-Made Bell 


Coming to American Church 


FEW weeks ago the largest assembly 

of bell-ringers England has ever seen 
gathered at Croydon to hear the booming 
of the biggest bell ever forged in that 
country—a giant that will be shipped to 
America to find its home in the tower of 
a New York City church. 

Though it is half as heavy as the famous 
bell Big Ben in the Westminster Clock 
Tower, London, it is not the world’s 
biggest; there are numerous claimants for 
that honor. Moscow has a great dome- 
shaped affair that was long used as a chap- 
el; also a huge forging called the largest 
bell that is still a bell. An eighty-ton bell 
swings in a Burma pagoda, and Pekin, 
China, boasts one of fifty-three tons. 
Nanking, China, and Vienna, Austria, 
have giants, too; and Great Peter at 
Yorkminster, England, and the bell of 
Notre Dame Cathedral in Paris are 
famous for their size. 
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Cavalry Horses of Iron 


Pee ee charges of the future may 
be thunderous and clanking assaults 
of platoons of mechanical steeds, as the 
armies of the world continue to perfect 
new types of caterpillar tanks for modern 
warfare. The British Army has begun 
eliminating horses by equipping cavalry 
units with baby tanks, and recent tests 
proved their worth. The tanks have open 
tops, in cuntrast with the closed com- 
partments of the World War types. 


Tries to Rent Air to Planes 


NEW idea in money-making—the 

collection of rent from airplanes 
passing overhead—recently occurred to 
Samuel Schwarz, owner of a house at 
Zehden, Germany, who interpreted liter- 
ally an old law reading, “The rights of a 
property owner extend to the space above 
and the ground beneath his property.” 
He wrote to the Lufthansa, the German 
commercial flying organization, demand- 
ing a settlement. 

Unfortunately for his ingenious plan, 
the Lufthansa cited the German air 
traffic law entitling aircraft to free pas- 
sage so long as they observed the law. 
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Westinghouse engineers at Chippenham assembling the gigantic signal control box of the Southern 


Railway that will direct 2,000 trains a day. The signal system, which is being set up at London 
Bridge, reaches all trains with its electric “‘nerves.’’ It is called the largest single system ever built. 











Box Controls 2,000 Trains 


WO thousand ‘trains a day whiz along 

the Southern Railway’s tracks in 
England. This entire stream of traffic is 
to be controlled by a tremendous signal 
box at London Bridge. Miniature levers 
that operate the intricate signal system 
border the control box as far as the eye 
can see. Its “nerves” are a maze of 
electric cables. From this single box, 
operators can direct every train speeding 
over the complicated network of railway 
tracks; or, at will, they could paralyze 
instantly the entire line. 


New Ship to Dwarf Leviathan 


LREADY New York is wondering 
where it will dock the world’s 
biggest liner, the Oceanic, whose keel has 
just been laid at Belfast, Ireland. The 
great ship’s 1,000-foot length will require 
a longer pier than any yet in existence. 
It will be finished by 1932. 

If it were stood on end, the vessel 
when completed would far overtop the 
tallest skyscraper, and would reach exact- 
ly to the peak of the Eiffel Tower in 
Paris. It will dwarf the Leviathan by 
ninety-three feet, and the Majestic, long- 
est liner afloat, by eighty-five. The 
sixty-thousand-ton ship will cost thirty 
million dollars. 


Figures Deny “Race Suicide” 


MONG things to worry 
about comes the occa- 


sional warning, on one 
hand, of the danger of 
“race suicide”; on the 


other, of the peril of an over- 

populated earth with not 

enough food to go around. 
Which should cause the 


cent. Among every 100,000 white 
women, 78,207, more than three fourths, 
eventually marry. In a country of 
some 110,000,000 people, such figures 
are not held to indicate a lack of chil- 
dren to perpetuate the race. 







Was Methuselah 
969 Years Old? 


ID Methuselah, of 

Biblical fame, really 
live to an age of 969 years 
—or was that 
the life of the clan 
he founded, that 
bore his name? 
The latter is the 
sensible interpre- 
tation, R. P. Field, 
of Philadelphia, re- 
cently told the 
American Philo- 
sophical Society. 
The chronicled 
birth, apparently 
of a son, to many 
a patriarch, Mr. 
Field declares, was 
not that of a per- 
son but of a new tribe that had split 
off from the father’s clan. All dates of the 
Old Testament need revision, says 
Field, who places the time of Adam, for 
example, between 15,000-and 20,000 B. c. 





most concern? Results of 
the latest investigations 
seem to answer: “ Neither.” 

A study of sterility, just 
reported to the National 
Academy of Sciences, shows 
that only seventeen per- 
cent of American marriages 
among white people are 
childless. Only thirteen 
percent are actually sterile, 
divorce or death account- 
ing for the other four per- 





The 7-horsepower English flivver, said to have amazing speed 
and pick-up. Beside it is an official of the company that will 
produce it in quantities by methods similar to Henry Ford’s, 
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warn 


September, 1928 


Giant Zeppelin for Sale, 
Will Go to Highest Bidder 
Ds YOU know of anyone who would 


like a nice, brand-new dirigible for 
Chgistmas? If you do, now is your go] 
opportunity. For the Zeppelin Constrye, 
tion Company of Germany Announces 
that it will be only too glad to sel] to 
the highest bidder the mighty airsh; 
LZ-127, now being rushed to completion, 
The reason is that a plan to use it fo 
commercial voyages between Spain and 
the Argentine Republic fell through, fo, 
lack of adequate South American land; 
facilities, and left the huge craft with. 
out a buyer. 

It is true that the ship would make 
rather expensive, and a bulky, personal 
possession; it is 770 feet long, half again 
as large as the Los Angeles, America’s one 
great airship, and carries one hundred 
passengers with ease. 


Airplane Wings on Sailboat 


| 7 an airplane in appearance is the 
novel sailboat seen below that can see. 
saw its way directly against the 
wind and just as easily can tum 
and ride with it. Before a group 
of eminent German 
engineers, its in 
ventor, Friedrich 
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The German sailboat with wings like an airplane’s, which catch 
the wind from any direction and transfer its power to the propeller. 


Budig, of Berlin-Grunau, demonstrated 
how his queer craft could capture the 
wind’s direct force to tilt the air vanes 
first to one side and then to the other, 
driving a propeller that pushes the boat 
forward. Pontoonlike keels that rock 
with the large planes strike the water 
and keep the craft from upsetting. The 
novel boat can be steered and turned 
around at will by the operator by alter 
ing the slope of the wing vanes. 


A 7-Horsepower English Car 
No England, too, is to have its 


flivver, according to reports. Re- 
cent secret tests of a new automobile of 
only seven horsepower—only a third of 
that of most American small cars—are 
said to have shown it capable of amazing 
speed and pick-up. Gasoline economy is 
also claimed for the midget car, shown at 
the left with an official of the concer 
that expects to manufacture it by quai- 
tity production methods. Wide doors 
emphasize the unusual body lines of the 
sedan model, which is shown in the illus 
tration at the left. 
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Novel Use for Typewriter 
in Making Flexible Rulers 


A ruler marked in tenths of an inch 
isnot available, when such dimensions 
yst be measured, it may easily be con- 
tived with a typewriter. Many type- 
writing machines make ten spaces to the 
ich; and a paper rule is obtained by 
typing @ row of periods, alternated with 
commas every tenth spacé to mark inches. 
a rule can be bent around shafting 
and other round surfaces. Some type- 
writers use twelve characters to the inch, 
s one must determine which sort he is 
ysing. Often a ruler in twelfths is serv- 
jeable; in that case a machine with 
twelve characters to the inch is used. 


Auto Launches Lifeboat 


IGHT down to the water’s edge backs 
a new lifeboat-launching auto in- 
yented in Germany. Its body tilts, and 
as the boat slides into the water a curved 
guide points it upward to prevent its 





This newest German life-saving automobile rushes to the beach and 
launches the lifeboat, which glides on steel rails into the water. 


being swamped. With the speedy carrier, 
which holds the craft on steel rails, a boat 
may be launched in a fraction of the time 
it takes to drag it by muscle power down 


a beach, and with less effort. 


Asbestos Suits Worn in Fire 
SBESTOS suits are the latest style 


for firemen in Glendale, Calif., 
where the mayor and fire chief of the 
city recently gave them the hair-raising 
test seen at the right. Almost surrounded 
by flame in a small wooden shack de- 
liberately set on fire, they fried an egg in 
the conflagration which nearly enveloped 
them. The suits saved them from injury, 
for the heat could not penetrate the thick 
mineral fiber. 


Greater Power in Fire Boats 


DDITIONAL details concerning the 
speedy new fire boats put into serv- 
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ice at Portland, Ore., and described in the 
June Poputar Science Montuty, have 
been supplied by A. D. Merrill, naval 
architect who designed the boats. The 
operating mechanism of each boat, in- 
cluding pumping units, propelling units 
and generators, can be controlled by 
one man from the pilot house. 
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A hunting innovation in England. A motor van carries the horses to the starting point of the meet. 
The huntsmen arrive by auto, which occupies the van while the hunt is on. The sport ended, 
the horses are returned to the van, which has followed the chase, and the sportsmen motor home. 


In stating that three of the boats can 
concentrate 9,000 gallons of water a 
minute on a waterfront fire, the report 
was in error, Merrill says. Instead, each 
boat has a rated capac- 
ity of 9,680 gallons a 
minute at 200 pounds 
pressure. Each is driv- 
en by two 565-horse- 
power gasoline engines, 
not Diesel engines as 
reported. 


Dressing Ivory 
in Silver Coat 


VORY is given a sil- 

verlike finish that 
actually is composed of 
tiny silver grains by 
placing it in a dilute 
silver nitrate solution, 
and then in a solution 
of common salt until it 
turns deep yellow. 


Next the ivory is 
dipped in water, and 
exposed in the sun until it blackens. On 
rubbing, the black surface changes to a 
brilliant silver. 
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The mayor and the fire chief of Glendale, Calif., prove 
the value of new asbestos firemen’s suits by frying an 
egg in a shack that is being consumed by the flames. 





Automobile Van Aids Hunt 


ERVING alternately as a portable 
double stall for huntsmen’s horses and 
a conveyance for their touring car, an in- 
geniously adapted automobile van makes 
hunting more comfortable for English 
sportsmen. The horses are brought to 
the meet by van, while the men go by car. 
As soon as the horses are brought out, 
the car is loaded into the van by a block 
tackle, and its groom-chauffeur follows 
the hounds as far as possible while the 
hunt is on. When the day’s hunting is 
over, the sportsmen return on horseback 
to the van, leave the horses in the groom’s 
care, back out their motor car, and drive 
home comfortably. 


Parachute Lands Airplane 


HAT a huge parachute can land an 

entire airplane safely in case of motor 
failure was demonstrated again the other 
day at Tracy, Calif., in the latest of two 
years’ experiments described from time to 
time in PopuLar Science Montuiy. At 
an altitude of 2,200 feet, pilot E. J. 
McKeon shut off his plane’s motor and 
went into a dive. The seventy-two-foot 
chute opened and checked the 
fall so that the landing was 
gentle. An unexpected com- 
plication occurred, however, 
when the plane, after landing, 
was dragged on the ground by 
its own parachute and some- 
what damaged, indicating the 
need of some mechanism to re- 
lease the plane from the para- 
chute after the latter has served 
its purpose. 


New Radio “Roof?” 


N ENGLISH physicist says 
he has discovered the exist- 
ence of a second “radio roof.” 
Fifty or sixty miles above the 
earth’s surface experts believe 
there is a layer of electrified 
atoms of air gases underneath 
which the radio waves travel 
great. distances, and through 
which they cannot penetrate. 
The new suggestion is that some- 
times this “roof” dissolves and 
the waves reach a second layer 
possibly 150 or 200 miles high. 
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Model Tests Flood Control 


DEMONSTRATE his plan for 
flood control, Carroll Livingston 
Riker, mechanical engineer, built this 
remarkable sixty-five-foot model of the 
Mississippi Valley and installed it in the 
basement of the Capitol at Washington, 
D. C. Rivers,. valleys, and levees are 
shown in perspective. Running water 
tests in miniature the giant system of 
spillways by which Riker would divert 
flood waters into harmless channels and 
drain them off to the sea. 


Blows Icebergs to Bits 


ROM time to time, PopuLar ScIENCE 

MonrTuxy has told of the experiments 
of Howard T. Barnes, Professor of Physics 
in McGill University, Montreal, in break- 
ing up ice jams by the use of thermit, the 
remarkable mixture of iron rust and 
powdered aluminum which, when ignited, 
produces terrific heat. 

Now Professor Barnes, in a report to 
the Engineering Foundation, declares 
that the same process can be used ef- 
fectively to destroy huge icebergs which 
menace North Atlantic shipping. Ther- 
mit, when properly ignited, produces a 
white-hot liquid steel at temperatures as 
high as 5,000 degrees F. Its action con- 
verts ice into gases so rapidly that an 
explosion results. In this way an iceberg 
can be split into small pieces. © 


Weed Mower for Railroads 


GE sums that railroads pay to 
destroy weeds along their right-of- 
ways may now be avoided by the inven- 
tion of a new mower on wheels, towed by 
a motor handcar. Pivoted cutter bars cut a 
six-foot swath on each side of the track 
while the car rolls along at the dogtrot 
pace of four miles an hour. A wider 
swath can be cut on a return trip. 
Should the cutters strike an obstruc- 
tion, the mower automatically uncouples 
from its towing car and stops without 
damage. Since the cutters may be swung 
up or down by the operator, the device is 
said to be equally effective on level 
prairies and on the steep sides of banks. 
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The automatically tuned radio receiver. The 
set of control buttons, each of which instantly 
brings in a certain broadcasting station, is seen 
in the right side of the cabinet at the bottom. 
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September, igy 
Tells How to Remember 


Names and Faces 
wir was your most embarrasgj 


moment? Wasn’t it the time you 
started to introduce a friend to a man you 
had met a moment before—only 
discover that you had forgotten the 
latter’s name? 

Dr. Donald A. Laird, psychologist of 
Colgate University, has been studyi 
ways to avoid this predicament. And he 
has worked out a series of mental EXETCIses 
for remembering names and faces, Herp 
are some of them: 

Every evening sit down and recall the 
names and faces of all persons you haye 
met during the day. 

In periods of five minutes, practice 
repeating as many names of acquaintanog 
as you can recall. 

Practice recalling the names of chap. 
acters in books you have read. 

Ask a friend to call out the names of 
persons, and see how quickly you cay 
respond with a description of each person, 

Whenever you are introduced to 

stranger, make the practice of as 

sociating the meaning of his name with 

some object—as Mr. Pitt with pits, 0; 

associate the name with some circum. 

stance or character— as Mr. Scott, the 
automobile salesman, with the story of 
the Scotch automobilist who took 
much free air that he blew out 'a tire, 

Remember a name by the arrange. 
ment of its letters; for instance, the 
three e’s in Greene. 


Press Button to Tune-In 


T ISN’T any trick at all to tune-in 
your favorite broadcasting station 
with the new receiving set pictured at 
the left. All you need do is press a 
button; automatically the dials leap to 
the correct positions and in comes music, 
Previously the receiver has been tuned 
to the station in the ordinary way and an 
adjustment tightened. Thereafter the 
station may be recalled at any time 
merely by touching the automatic con 
trol for that particular station. 


Towed by a motor-driven handcar, the mower proceeds along the track, cutting weeds in a six-foot 
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Mouse Traps Camouflaged 
as Corncobs and Cans 
Be cers helping helped win 


the war—is helping catch mice, ac- 
rding to a recent report of the United 
Biological Survey at Washington. 
The latest traps are designed to deceive 
the most wary rodent. One, built for 
mice that rob corncribs, looks like a hol- 
jgwed-out corncob and has its death-deal- 
ing spring hidden in the center. In an- 
other, designed to fool mice that chew 
rs in your desk at night, the spring 
isshaped like a harmless paper-clip. 

An old tin can with its top partly 
mashed in is another. But when the in- 
quisitive mouse jumps inside, he finds 
that the top springs shut with surprising 
uickness, leaving him locked within. 

Still another is a trap that catches mice 
al night, automatically resetting itself. A 
metal door drops shut on the heels of the 
investigating mouse and in seeking a way 
out the prisoner follows a passage that 
suddenly shoots him into a half-gallon can 
filled with water. The mechanism is so 
constructed that the plunge of 
each victim resets the trap for the 
next mouse. 


Making Phone Speak Up 
LOUDSPEAKER for your 


telephone now is available 
in the form of the portable ampli- 
fying unit pictured at the right. 
It is.readily attached to any type 
ofinstrument. Although originally 
intended to make telephone con- 
yersations easier for persons with 
defective hearing, it is also useful 
in a noisy office where listening is 
difficult. 

For the loud-speaking earpiece 
which is provided, a horn type of 
speaker may be substituted if pri- 
vacy is not desired, leaving both hands 
free to take notes and handle papers. 

The amplifying unit includes a special 
audio transformer with standard radio 
tubes and batteries. The volume of sound 
is regulated by turning a knob control. 
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Using the loud-speaking telephone. The amplifying unit, which 
uses radio tubes and batteries, is in the cylindrical cabinet at right. 


Kite Does 300 Loops 


HREE hundred loops in six minutes 
and thirty seconds! A homemade kite 


flown by Gustav Wilkoski, a fifteen-year- 
old Minnesota boy, recently set this 
world’s record in a contest at St. Paul. 
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The gigantic bird house that is nearing completion at Catalina Island, California. 


Here thousands 


of rare and beautiful specimens of wild birds from all parts of the world will be housed and bred. 


as a civic enterprise. 


Sounds That Climb Highest 
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Toys Teach Housebuilding 


TOY with a valuable educational 
purpose is a housebuilding set for 


youngsters that has recently been placed 


on the market by a member of the 
National Committee on Wood 
Utilization. 

To the boy who plays with it, 
the set, with its tiny sills, beams, 
joists, and rafters, some of which 
must be cut to size, affords limit- 
less fun in constructing lifelike 
dwellings in miniature. Its ulti- 
mateaim isto teach young America 
to distinguish between good home 
construction and bad. Then, ac- 
cording to the committee which 
sponsors the idea, they will be in 
a better position to escape the 


wiles of slipshod housebuilders and insist 
upon correct and efficient utilization of 
wood in their future homes. 


World’s Biggest Bird Cage 


HOUSANDS of rare birds will occupy 
the world’s largest aviary, nearing 


completion on Catalina Island, Calif. It 
is soon to be open for public exhibition 
and scientific research. Already live 
specimens from plains, mountains, and 
tropical jungles are arriving daily. All 
kinds of wild fowl will be propagated in 
the breeding pens. 


The immense bird house is being built 


ECENT tests show that the crowing 
of a rooster, the ringing of a church 


bell, and, under some conditions, the 
shout of a man penetrate almost a mile 
into the upper air. 


A cricket's chirp carries up 2,500 feet, 


and the croak of a frog can be heard at an 
altitude of 3,000 feet. Among sounds pro- 
duced by living things, a dog’s yelp holds 
the altitude record. It has been heard by 
balloonists 5,900 feet up. The report of a 
rifle will carry about the same distance. 


Of all sounds recorded, a locomotive 


whistle reaches highest. It has been heard 
more than two miles above the earth. 
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Earthquake Telegraphs the 
News of a City’s Doom 


OW an earthquake telegraphs a mes- 
sage of destruction far in advance of 
human communication is disclosed by offi- 
cial records of the quake that recently 
wrecked the city of Philippopolis, Bul- 
garia. At the instant the quake struck, 
seismographs all over the United States 
penned their record. From observatories 
where the instruments were housed, read- 
ings were telephoned to Washington, D. 
C., as fast as they could be deciphered. 
Experts of the U. S. Coast and Geo- 
detic Survey combined them and plotted 
off the apparent center of the disturbance 
on a map. Their lines crossed squarely 
upon the doomed city of Philippopolis. 
Three days later, over repaired Bulgarian 
telegraph lines, came word that Philip- 
popolis had been wiped out. 















Photos in Natural Colors 


UST arrived in the United States is 

Joseph Darbel, French inventor, seen 
above with his ingenious new camera to 
take pictures in natural colors. In reality 
it takes three pictures simultaneously, 
through a single lens. Each records one 
of the three primary colors from which 
all tints of a scene are blended. In order 
to do this, three separate film- or plate- 
holders are provided, and inside the 
camera’s body is a set of mirrors and fil- 
ters to separate the colors. 

When the pictures are developed, a 
transparent print in its proper color is 
made of each. The three, combined, give 
a single photo in natural colors, 


Colds Are the Costliest 


OLDS and bronchitis are the most 
prevalent ailments in America. In- 
fluenza and grippe come second. 

These statements come from Dr. Hugh 
S. Cumming, Surgeon General of the 
U. S. Public Health Service, after two 
years’ investigation. Respiratory infec- 
tions cause more lost time in industry 
than any other group of diseases. 
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This odd structure at Nauen, Germany, is a new type reflector for beam radio transmission, 


OMETHING new in “beam radio” 
is a remarkable reflector for radio 
waves being tried out at a Nauen, 
Germany, transmitting station, in ex- 
periments in “pointing” a radio beam 
at one particular receiving station. 
This method conserves power and 
makes secret communication possible 
without the necessity of a code. 

In other beam radio stations, the 
reflector is a curved row of vertical 
wires behind the transmitting aerial; 
but the Nauen experimental station 
stretches the reflecting wires over 
a horizontal frame as shown above. 


Puzzle in Auto Lights 


EMARKABLE inconsistencies 
in auto lighting laws among 
various states are revealed in a chart re- 
cently compiled by engineers of the 
National Lamp Works, Cleveland, O., 
which is seeking a uniform lighting code. 

The distance a car’s headlights must 
be visible varies from seven- 






Hunt Mysterious Element 


(y= of these days a new element may 
be added to our list of known ones 
all but bringing it to completion. 4 
mysterious, unidentified radioactive ee. ' 
ment, much more potent than uranium, 
radium’s parent, exists on earth and r. 
leases quantities of energy, Prof. Walther 
Nernst, of the University of Berlin, rm 
cently told the Franklin Institute a 
Philadelphia. Another expert, Dr. Charles 
F. Brush, inventor of the arc light, de 
clared his belief that recently-hardened 
steel, and also silicate of cobalt and other 
chemical compounds, contain it. 
Chemists say there are ninety-two 
simple substances, or elements, of which 
all things are made. Ninety now ar 
known, ranging from hydrogen, the 
lightest, to uranium, the heaviest. Two 
blank spaces in their list, for the um 
known elements No. 85 and 87, fall in 
the group of radioactive substances with 
radium and its ray-producing cousins. 
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ty-five feet, in Delaware, to 
two hundred feet in seven- 
teen other states. Though 
red tail lamps are the usual 
rule, you may use yellow in 
four states and green in 
Wyoming. 


More Powerful 
Than TNT 
LTHOUGH his new 


explosive ‘‘radium- 
atomite” is many times 
more powerful than TNT 
or nitroglycerin, Capt. H. 
R. Zimmer, of Los Angeles, 
handles it as if it were so 
much flour. A former Army 
officer, he developed the re- 
markable invention in his 
































outdoor laboratory. His 
new green powder, recently 
tested before military off- 













cials, contains radium. It 
is safe to mix, for it re- 
quires a spark to set it off. 





Capt. H. R. Zimmer, inventor of the new explosive, at work in 
his outdoor laboratory. His apparatus consists of a few crock, 
a small bicycle tire pump, a syphon, and an ice cream freezet 
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cruiser Omaha held the world’s twenty- disease. 


New Plane Carrier Sets Speed Record 


()\ HER recent voyage from San Dublin, statistician of the Met- 
Pedro, Calif., to Honolulu, 2,228  ropolitan Life Insurance Com- 
nautical miles, the U. S. Navy’s new air- pany. And he predicts that the 
craft carrier Lexington shattered all rec- loss will be even greater for the 
ords, doing 700 miles the first twenty-four present year. Cancer is steadily 
hours, 742 miles the second, and 786 miles __ increasing, despite all efforts of 
in the remaining twenty-four hours and _ science to stop 
thirty-four minutes. The average speed Of the total $800,000,000 loss, 
was 30.7 knots an hour. Since then the Dr. Dublin says, $680,000,000 
craft, with defective turbine blading per- represents the money value of 
fected, has made 33.04 knots. The light persons who died from the 
This is equal to one 
four-hour record, 690 miles, and the dis- _ tenth of the value of all the iron 
tance record—2,091 miles from San Fran- and steel manufactured in the 
cisco to Honolulu in seventy-five hours, United States. The remaining 
forty minutes, and forty seconds. $120,000,000 was the amount of 

aa money which was spent in caring 
Cancer Cost Near a Billion for the victims. 


it. 


AST year cancer caused a loss of ’ 

$300,000,000! That is approximately Haven fe or Planes 
what 800,000 workmen would lose if they LOATING concrete islands 
were out of jobs for a year. capable of being navigated 


This estimate comes from Dr. Louis I. from place to plece like ships, by means of 
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Model of the new concrete type of floating landing field for air- 
Planes, designed by a French inventor. It is driven by pro- 
Pellers. Hangars for planes and crews’ quarters are provided. 


their own propellers, are 
the latest French idea in 
ocean landing fields for 
planes. The novel “‘sea- 
ports,” of which a model 
was recently exhibited by 
the Chamber of Com- 
merce of France, would be 
seaworthy enough, it is 
claimed, to take up sta- 
tions as halfway stops in 
transocean flights. Planes 
would land upon them for 
refueling and take off 
with the aid of catapults 
resembling those used at 
present for launching 
planes from warships. 

The islands would have 
hangars and living quar- 
ters for permanent crews 
of mechanics, according 
to their inventor, Charles 
de Frasse; and two giant 
2,500-horsepower motors 
would propel them to 
their location. 
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Inventor Makes Wheels Spin 
the Right Way in Movies | 


AKING whirling automobile or car- 
riage wheels look natural on the 
screen—a twenty-year puzzle of the 
movies—has just been solved. Because 
movie cameras could not keep pace with 
the rapid flashing of the spokes, wheels 
often appeared to revolve backward. 
Now John Nickolaus, laboratory head 
of the Metro-Goldwyn-Mayer studios, 
has discovered that he can keep wheels 
spinning the right way by painting out 
groups of the spokes. He applied dark 
paint to four sets of two spokes each on a 
buggy wheel, painted in light color the 
intervening spokes, and successfully pho- 
tographed the wheel at all speeds. 


Free Shower of Perfumes 
O ADVERTISE his wares, a German 


merchant of perfumery and _ toilet 
waters sprays with perfume all passers-by 
free of charge, and even scents the air in 
front of his shop. 

From the top window of his store a 
little hose, seen in the picture above, 
shoots forth a shower of the merchant’s 
different brands of perfumery, and the 
window shopper can sniff the air and 
make his choice from the sample before 
he goes in to buy. 


Many Frogs; Prices Drop 
ULLFROG hunters in the marshes 


of Louisiana have been making such 
big catches of late that there are more 
frogs now than there are people who en- 
joy the delicacy of their fried hind quar- 
ters. As a result of this overproduction, 
the market price of the croakers recently 
dropped to a low level—about half the 
price of dressed chicken. 
Louisiana supplies the rest of the world 
with some two million frogs a year. 
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This Photographer Harnesses Sunlight 


Pe ¢ UNLIGHT reflected into his 
e studio by a huge movable 
reflector is used by a California 
photographer in making en- 
largements. 

The reflector, shown in the 
picture below, is made of alumi- 
num-painted metal over a wood- 
en frame. It is tilted to proper 
positions by ropes operated 
from the inside of the studio, and 
the rays are directed through a 
window, on the inside shelf of 
which the enlarging camera 
rests. The apparatus is mounted 
on a tracklike runway. 

The inventor, Capt. Lee N. 
Passmore, of San Diego, rigged 
up the apparatus for his back 
yard studio, which 
had been without 
sufficient light. 














Above: Interior of the studio, showing ropes by 
which the operator adjusts the sunlight re- 
flector, pictured at the right with its inventor. 


No More Lost Golf Balls? 


OLF balls that figuratively call “Yoo 

hoo, here I am!” when they get lost 

in the “rough” are promised by a New 

York inventor. They depend on the play- 

er’s senses of smell, hearing, and sight to 
help him discover them. 

One plan is to coat the balls with the 
fireworks composition commonly called 
“spit devil.” When the club strikes the 
ball the explosions begin. They continue 
for some time after the ball has come to 
rest, so that the golfer can hear the sput- 
tering of his ball in the grass and so be 
guided to its hiding place. 

Another suggestion is the application of 
a solution of phosphorus and carbon bi- 
sulphide. In the deep grass the ball would 
have a glow that would attract attention. 
Another method is the coating of the ball 
with a paste containing chemicals which 
when wet emit a gas. When a ball so 
coated falls into the grass, the moisture 
near the ground causes a chemical reac- 
tion and the vapor arises. This puff can 
be seen by a searching player. Various 
aromatic liquids may be used to soak the 
balls so when they get lost golfers can 
find them by walking along sniffing the 
air near the ball’s supposed location. 


What Is Your Question? 
PULAR SCIENCE MONTHLY is 


glad to answer, whenever possible, 
readers’ questions on any subject within 
its field,-and to supply names and ad- 
dresses of makers of devices described 
in the magazine. A stamped and self- 
addressed envelope should be inclosed. 





Uncle Sam Runs a Siill 


CLE SAM has turned to the boot- 

legger’s equipment in experiments, 
under direction of the Prohibition Bureau, 
to develop a nonpoisonous denaturant for 
alcohol. The business of the Govern- 
ment’s still, pictured at the right, is to do 
the same thing that the bootlegger does— 
take the poison out of denatured alcohol, 
but at the same time to make it disagree- 
able to the taste. The still is used in sub- 
mitting prospective formulae for a harm- 
less denaturant to severe tests. 


How to Wheel a Barrow 


EVENTY bricks in a wheelbarrow, 
pushed at a brisk pace, are easier to 
wheel than fifty bricks in the same barrow 
trundled at a slow walk. The British 
Industrial Fatigue Research Board has 
come to this conclusion after tests. 

Large rubber bags were attached to the 
backs of men wheeling varying weights at 
different speeds. The gases expelled from 
their lungs were collected and analyzed by 
chemists for carbon dioxide content. The 
result showed the amount of energy used 
during each test. 

It was found that a slow walk required 
almost twelve percent more energy than 
a faster one, and that the least average 
expenditure of energy came from wheeling 
bricks at a brisk walk. 
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Know Your Car 


¥ THE engine of your car yp. 
expectedly overheats while 
you are driving, the trouble may 
be due to any one of a number 
of causes. The first thing, of 
course, is to make sure there js 
enough oil in the crank case and 
enough water in the radiator. If 
so, then look for a slipping or 
broken fan belt. Often a broken 
belt can be pulled together and 
tied with a stout cord, which will 
hold until you get to the next 
service station, where you can 
get a new belt. 

Look next for a clogged water 
pipe or loose hose connection, 
You can tell whether the water 
pump is working by motion of 
water in the radiator. 

A more serious trouble, and 
one which hardly can be reme- 
died on the road, is a worm 
timing chain which, by slipping, 
may retard the spark and make 
the engine overheat. That isa 
job for the repair man. 

















29,000,000 Go to School 
CCORDING to the Federal Buren 


of Education, American college stu. 
dents number more than those in all th 
other countries combined. They totd 
about 1,000,000; those in the rest of th 
world, 950,000. In schools of all kinds 
29,000,000 students are enrolled in th 
United States. This is more than one fifth 
of the world total. 


















































































G. F. Beyer, Chief Chemist of the Prohibition 
Unit, at work with the Government still © 
concoct a nonpoisonous, bad-tasting alcohol. 
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How Much Do You Know 
of the World You Live In? 


O TEST your knowledge, see 

how many of these questions 
you can answer. Correct an- 
swers are on page 136. 


1. Where was the first oil well 
in the United States? 
2. Where are the largest 
stones ever used? 
Where is the Great Barrier 
Reef? 
4. What people wear socks di- 
vided for the big toe? 
5. Where do fish live in dried 
river beds? 
6. Are there places where no 
plants will grow? 
7. Where does asbestos come 
from? 
8. What city is called ‘‘Paris 
of the East’’? 
9. What has cocoa to do with 
coconut? 
10. What are the youngest 
mountains in the world? 
1l. Where do‘the “white In- 
dians’”’ live? 
12. What is the oldest town in 
America? 
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Room for Millions More 


ROF. H. L. SHANTZ, of the Univer- 

sity of Illinois, recently told the Na- 
tional Academy of Sciences that the earth 
is capable of supporting 8,000,000,000 
people, if all the land is fully utilized. 
This would be nearly five times the pres- 
ent population of the world. 





















































































alcohol. 























The new beam radio transmitting station at 
Rocky Point, N. Y., showing system of vertical 
wires that serves as reflector for radio waves. 
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Large Terminals Built for Bus Lines 
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But Not Exactly a Relish 


HE Borgias and other notorious poi- 

soners of history were reputed to have 
mixed finely powdered glass in food and 
drinks which they offered their victims. 
Recently, however, Dr. Roche Lynch 
demonstrated to the Medico-Legal Soci- 
ety of London that this supposedly mur- 
derous material usually passes through 
the human digestive system without 
causing death or even doing serious dam- 
age. Larger pieces of glass with sharp 
edges, however, are dangerous. 


A Giant Radio Reflector 


T ROCKY POINT, N. Y., there has 
just been erected what is said to be 
the most efficient type of beam radio 
transmitter yet installed. Outstanding 
features are its simplicity and the effi- 
ciency with which it directs a pencil of 
radio waves toward distant receiving sta- 
tions, resulting in economy of power and 
high-speed transmission. 

From ordinary radio broadcasting sta- 
tions, radio waves spread out in all direc- 
tions, and most of the energy used up is 
wasted. The new system uses a system of 
auxiliary wires to serve as a reflector for 
the waves and focus them in a beam. 








RAVEL by motor bus has 
reached such proportions in the 
East that fifty-four interurban lines 
now operate into New York City, 
and the bus companies are erecting 
terminals similar to railroad sta- 
tions to accommodate the traffic. 
These terminals are complete, 
with waiting rooms, restaurants, 
rest rooms, telephone and tele; raph 
service, barber shops, and beauty 
shops. They are centrally located, the 
one shown above being in the rear of a 
leading New York theater. 

At the left, a prospective passenger 
is seen in the new terminal reading a 
bulletin board showing the destination 
points of the bus lines. : 


World’s Largest Building 


BUILDING so big that the plumb- 
ing.and wiring will be measured 
by “mileage” rather than by footage 
is being constructed in Boston. It will 
cost $21,000,000, cover 130,000 feet of 
ground space, and be the largest building 
in the world. It will surpass in floor area 
such famous structures as the General 
Motors Building in Detroit and the Gray- 
bar, Telephone, and Equitable Life 
buildings in New York. The construction 
will be completed within a year. The 
permanent population of the building 
will be nearly that of a city of 25,000. 
Ten acres of the floor space will be 
occupied by a huge department store, 
which will be connected with a distant 
warehouse by an underground tunnel 
through which electric trucks will trans- 
port goods as needed in the store. Parcels 
for delivery will be sent to the warehouse, 
which will become the delivery center. 
The building also will be connected with 
the Boston subway system by a tunnel 
two blocks long. 

Five stories above the department 
store will be reserved for a permanent ex- 
hibition of New England industrial prod- 
ucts. Above this, offices will occupy the 
building to the top of the central tower, 
which a municipal height-regulating ordi- 
nance limits to 300 feet. There will be 
three basements. One will provide park- 
ing space for between 3,000 and 5,000 
automobiles. The owners will drive in, 
leave their cars, and ascend in elevators to 
the store or offices above. 

The huge structure will be known ag 
the New England Building. 
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The Kite String of Dreams 


IVE years ago, almost to the month, Rear-Admiral 

William A. Moffet, Chief of the Navy Bureau of Aero- 

nautics, wrote a remarkable prophecy for PopuLar 

ScrencE Montuiy. He predicted giant air liners “of 
5,000,000 cubic feet capacity, equal in size to the steamship 
Leviathan.” 

He saw “airplanes carried on them as are lifeboats on ocean- 
going vessels. These planes,” he said, “could land on a deck 
on top of the airship and be launched from it, carrying passen- 
gers for wayside destinations. Imagination—but not too 
much of it” was his significant comment. 

Today his vision is coming to pass. The Navy’s two new giant 
dirigibles, each of 6,000,000 cubic feet capacity, will be built 
as aircraft carriers, almost exactly matching the description in 
Poputar Scrence Monrtuty five years ago. 

Writers for Popotar Science Monruty are men of vision, 
slever visionary. Every step in progress is born of imagination. 
The growth and influence of this magazine has been measured 
by a capacity to look beyond the horizon. But between idle 
dreaming and sound, practical imagination there is a vast 
difference. 

A kite sailing in the clouds at the end of a long string. That 
represents imagination—the valuable kind. No matter how 
high it flies, it is still connected with the solid earth. As soon 
as imagination loses touch with fact it drops in value, as a kite 
flutters down the minute its string breaks. 

We thrill at the glimpse of a future goal. We glory in visions 
come true. An inspiring rule for successful achievement are 
Moffett’s own words: “Imagination—but not too much of it.” 


Hail to the «Coffee Johns!” 


IHE other day a hot-dog wagon took its place in the Ford 
Museum in Detroit beside the first Model T and the ten 
millionth car. 

“Coffee John” used to own that wagon and Henry Ford used 
te eat there when he was a mechanic. Across its counter Ford 
outlined his plans for a “‘horseless carriage” to the sympathetic 
owner, and “Coffee John” lent the money that carried the 
struggling company over a crisis. 

Delve into the history of almost any great company and 
you will find a “Coffee John” who boosted at the right time. 
Too frequently they are like Lawrance, the designer of Lind- 
bergh’s engine, who, when asked why he was so reticent, 
remarked. “Who ever heard of Paul Revere’s horse?” 
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To the Ends of the Earth 
L fey dipped from the spot where Washington crosseq 


the Delaware, christened Commander Byrd’s monoplane, 

Had any of those drops swirled under Washington's boat? 

Probably not. That water had flowed to the ends of the 
earth. Circulation of water, like circulation of the blood, 
carries away impurities. It keeps our planet healthful. 

Circulation of a different sort is the great gift of science— 
circulation of people and ideas. And the speed with which people 
may be transported and ideas communicated .is the greatest 
development of the Twentieth Century. To prove this, just 
recall that it took months for the news of the Peary Polar ex. 
pedition to reach the public, while Nobile was in almost constant 
communication with the world. Millions followed on their 
radio sets the news of his rescue from the Arctic wastes. 


Fame at the Doorstep 


T TOOK fifty centuries for the eye of a needle to move two 

inches, from the head to the point. Then Elias Howe’s idea 

made possible the sewing machine and freed women from the 
drudgery in a task that dates back to the Bronze Age. 

Starting with cave men who used splinters of bone, human 
beings had held needles in their hands day after day for thou- 
sands of years. Yet none had seen the revolutionary idea lying 
so close. 

What idea, just as simple and just as important, will we over- 
look day after day in the year 1928? Perhaps there is a hint on 
page nineteen. Fame and fortune await the man who can 
find new uses for sulphur, or an economic substitute for tin. 


Two Experiments 


TEN-YEAR-OLD boy at Camden, N. J., found a spike 
along the railroad. He put it on the track “to see if the 
big engine would flatten it out like it does a penny.” The big 
engine didn’t. A passenger train was wrecked, the fireman and 
engineer badly burned, and $250,000 worth of damage done. 
The same day, officials of the Bureau of Standards made 
another experiment. They set fire to a condemned Washington, 
D. C., building, as told in this issue, after placing recording in- 
struments on every floor. These instruments disclosed what 
happens within a burning building and the effect of the heat on 
office fixtures. 
Experiments are worth while only when they contribute 
something to our store of vital, useful knowledge. 


Why: not Keep Cool? 


T THE University of Michigan experiments are being made 
with devices to keep houses cool in summer. Much effort 
has been spent on methods of keeping houses warm in winter. 
As a result, we have oil burners and central heating plants, 
hot water and steam—any number of heating systems. 
Experiments with hundreds of individuals indicate that sixty- 
eight degrees Fahrenheit is the most comfortable and most 
healthful temperature. But it is surprising how little Yankee 
ingenuity has been applied to the problem of keeping our 
homes at that temperature in midsummer. Those experiments 
out at Ann Arbor are worth watching. 


«Let Them Say!” 


“FDO not see why a submarine should not make a voyage 
from Spitzbergen to Alaska.”—Capt. George H. Wilkins, 
trans-Polar flyer. 

“The porpoise, a stupid animal, has a larger brain with more 
convolutions than man.”—Dr. O. R. Langworthy, Professor 
of Anatomy, Johns Hopkins University. 

“Milk without cows will be the next short cut of science.” 
—Alfred King, English sanitary inspector. 

‘Alcoholic liquors are harmful to persons bitten by venomous 
snakes.’”’—Afranio do Amaral, director, snake serum farm, 
Butantan, Brazil. . 

“Tn time we won’t have to race ninety miles an hour to get 
off the ground in an airplane.”—Henry Ford. 

“Four thousand planes will be built this year and twice as 
many could be sold if they were obtainable.”—Clarence M. 
Young, Director of Aeronautics, U. S. Department of Com- 
merce. 

“What we need is an electric push button system so passen- 
gers can open car windows without a crowbar.”—J. J. Tatum, 
Baltimore, to members of the American Railway Association. 
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T’S a far, far cry from the new vertical lift 

bridge overthe Koningshaven at Rotterdam, 
but there’s a story behind it that echoes where- 
ever anti-friction bearings are used—even on 
this side of the Atlantic.. 


For this great structure raises and lowers 
its lifting span with the help of 288 SiSF 
Anti-Friction Bearings. 


Sixteen S&30SF Spherical Bearings, the same 
that 45 American railroads use in passenger 
car journals, are in the giant sheaves atop 
the lifting towers. 


Two hundred and seventy-two SiisF Ball 
Bearings of various types—depending upon 
the service required of them—are distributed 
among the guide pulleys, the buffer sheaves, 
the guide rollers and other working parts. Highest Priced Bearing 

For SOS, making practically al] types of in the World 
bearings, is able to put the right bearing in the 
right place always. 





SKF INDUSTRIES, Inc., 40 East 34th St., New York City 


© SKF Industries, Inc., 1928. 2059 


Nothing is Apt to Cost so Much as a Bearing That Cost so Little 
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Why “Fix” a Brand-New Car? 


Gus Gives a Know-It-All Driver a 
Few HintsConcerning His Automobile 


That Are Worth Anybody’s Reading 


By MARTIN BUNN 


- SN’T it funny,” observed Joe Clark, 
“that just as soon as a fellow gets 
to know a little about automobiles, 
right away he thinks he knows it 

all!” 

Gus Wilson, his partner, working on a 
motor outside of their Model Garage, 
grunted. “ Know-it-alls give me a 
pain,” he growled. 

“Then,” grinned Joe, “you're 
due for a severe pain. Here comes - 
the biggest know-it-all in town, y 
Archibald D. Green!” 

A large and shiningly new sedan 
stopped with a crunching of 
gravel and a fat young man 
climbed jauntily out. “Hello, 
old-timers!’ he called. “Just 
thought I'd let you feast your eyes on my 
new boat. Some class, eh? And believe 
me, those factory men don’t know any- 
thing. It took me two or three hours to 
get it running good. The carburetor 
wasn’t set just right. I had to go over 
the ignition system—even the brakes 
were set wrong!” 

Green, thumbs hooked in his vest, 
strutted around like a pouter pigeon. 

“Tt’s a good looking bus, all right,” ob- 
served Gus with a twinkle in his eye, 
“and I guess you can show ’em up when 
it comes to fixing an automobile.” 

“Surest thing you know,” Green 
agreed, nearly snapping the buttons on 
his vest. “Nothing can happen to a car 
that I don’t know how to fix and fix 
right.” 


IND of fancy yourself as an auto 

mechanic, don’t you?” Gus growl- 
ed. “Why, I'll bet you I can fix your car 
with my bare hands and without busting 
any part, so you’ have to holler for 
help. 

“Huh!” Green snorted. ‘“Here’s a 
good cigar that says you can’t!” 

*All right,” said Gus. “Just suppose 
you're out on a lonely road and a tire 
goes flat.”” He screwed the valve out of 
one of the rear tires and it collapsed. 

“What the heck is this, a joke?” 
puzzled Green. “If you just wanted to 
see me change a tire, why didn’t you say 
so in the first place?” 

Disgustedly, he got out his jack and 
attempted to put it under the rear axle, 
but the top of-the jack was at least an 
inch too high to slip under. The collapse 
of the big tire coupled with the small 
diameter of the wheel let the axle down 
too far. A look of dismay rapidly re- 

placed Green’s disgusted expression. 

“*You’re sure some swell auto mechanic 
if you let a little thing like that stump 











“What is this, a joke?’’ puzzled Green—but the jack was too high to slip under the axle 
and a look of dismay rapidly replaced the disgusted expression on the face of the know-it-all. 


you,” grinned Gus derisively. “Hand 
me that cigar and I'll show you a few ways 
to raise your car. 

“Now,” said Gus as he clipped the end 
from the cigar Green handed him, 
“‘what’s the matter with digging a hole 
for the base of the jack? And there’s 
certainly nothing to stop you from placing 
the spare tire in front of the flat and 
driving the flat up on top of it. Then you 
can slip your jack under. If you haven’t 
any spare along, you can run the car up 
on a piece of wood. 

“And just a minute,” called Gus as 
Green was about to climb into his car. 
“You said you had to adjust the brakes. 
What was the matter with ’em?” 

“Nothing much,” Green replied. “‘The 
car didn’t seem to stop as quick as I 
thought it should with four-wheel brakes, 
so I just tightened ’em up.” 

“I thought so,” grunted Gus. “See 
what happened when you stopped here.” 
He pointed out where both wheels on one 
side had locked and slid a few inches in 
the gravel although the wheels on the 
opposite side had left no mark. 


HEN the four-wheel brakes on 
one side are too tight you are all 
set for some extra fancy skidding. 

“If you want to get the brakes even, 
you’ve got to jack up both rear wheels at 
the same time and have somebody put 
on the brakes while you test to make sure 
that both brakes take hold at the same 
time. If you haven’t anyone to help you, 
rig up some blocks of wood and use your 


jack to push the brake pedal down a little 
at a time. 

“And,” Gus continued, “‘you can pull 
ora husky spring balance hooked into the 
spokes near the rim to match the effect of 
one brake with the other. That is a really 
accurate method. 


HEN when you have the rear brakes 

right, remove one jack and raise a 
front wheel and test it. The front brakes 
should take hold a little after the rear 
ones and they shouldn’t hold so tight. If 
they lock before the rear ones, you are 
mighty liable to get into a dangerous 
skid. After you have one front brake 
right, you can transfer the other jack to 
the front and match the other front 
brake.” 

“Why not just shorten the brake 
rods by turning the clevises?’’ suggested 
Green. 

“Whatever you do, don’t do that!” 
Gus replied most emphatically. ‘Don’t 
ever monkey with the length of the 
brake rods. Changing their length 
throws the leverage of the whole system 
out of whack so that you'll have to push 
a whole lot harder on the brake pedal to 
get the same amount of braking effect.” 

“Can you fix ’em for me this morning?” 
asked Green, sheepishly. 

**Soon as I finish this job I'll get at it— 
by the way, didn’t I hear you say you 
had adjusted the carburetor?” 

“You did,”’ Green admitted. 

“Then,” grinned Gus, “I'll fix that 
too!” 
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A Radiotron 
for every purpose 


RADIOTRON UX-201-A 


Amplifier 


RADIOTRON UV-199 
Detector Amplifier 


RADIOTRON UX-199 
Detector Amplifier 


RADIOTRON WD-11 
Detector Amplifier 


RADIOTRON WX-12 
Detector Amplifier 


RADIOTRON UX-200-A 
Detector Only 


RADIOTRON UX-120 
Power Amplifier Last 
Audio Stage Only 


RADIOTRON UX-222 
Screen Grid Radio 
Frequency Amplifier 


RADIOTRON UX-112-A 
Power Amplifier 


RADIOTRON UX-171-A 


Power Amplifier Last 
Audio Stage Only 


RADIOTRON UX-210 
Power Amplifier Oscillator 


RADIOTRON UX-240 
Detector Amplifier for 
Resistance-cou 


Amplification 
RADIOTRON UX-250 
Power Amplifier 


RADIOTRON UX-226 
A.C. Filament 


RADIOTRON UY-227 
A.C. Heater 


RADIOTRON UX-280 
Full-Wave Rectifier 


RADIOTRON UX-281 
Half-Wave Rectifier 


RADIOTRON UX-874 
Voltage Regulator Tube 


RADIOTRON UV UV-876 


RADIOTRON UV-886 
jallast Tube 


The standard by 


which other vacuum 
tubes are rated 
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Look for this mark 
on every Radiotron 























Nation-wide broadcast- 
ing, for audiences of millions, 


has been made possible by 


the development of RCA 
Radiotrons for all uses in both 
transmitting and receiving 
instruments. They are the 
acknowledged standard in 
vacuum tube design in the 
radio industry. 


Radiotrons are the heart of the receiving set. To main- 
tain fine reception the vacuum tubes in your set should 
be replaced with new Radiotrons at least once a year. 
Do not use new tubes with old. Best results are 
obtained by changing all tubes at one time. 








RCA Radiotron 


MADE 8B MAKERS OF THE RADIO LA 


RADIO CORPORATION OF AMERICA NEW YORK CHICAGO SAN FRANCISCO 


‘ ; , 
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You May Find the One Idea You Need Here 


ive Quick Motor Car Tricks 


Does the Rain Drown Your Motor? 
Do Insects Clog Your Radiator? 


ENERALLY when your 

motor refuses to start after 

a heavy rain it is because 

water has leaked through 

the hinge joining the two sections 

of the hood. Fig. 1 shows how a 

gutter of sheet iron or, preferably, 

brass can be constructed to carry 
the water harmlessly away. 


Fixing Broken Window 
ROKEN or cracked glass win- 


dows on an automobile are 
dangerous as well as unsightly. If 
the glass has broken in a clean 
crack, without shattering at any 
point, it can be repaired so that the 
crack will hardly be visible, as 
shown in Fig. 2. 

Obtain a good grade of trans- 
parent glass or celluloid cement and 
a sheet of celluloid. Remove the 
glass and cement it at the cracks, 
laying the glass on a perfectly 
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LEAK FROM 
\, HINGE 

















Fig. 1. This easily constructed rain gutter catches drops 
of water that leak through the hinge at the top of the 
hood, and carries them to the ground through a pipe. 


Is the Window Cracked? 
Here’s How Others Fixed It 


keep them out with close-mesh 
window screening as shown in Fig, 
4. After cutting to size, the screen 
is held in place at several points by 
wires threaded through the holes in 
the radiator. 


A Quick Way to Find 
Cotter-Pin Holes 


HEN the bolt and nut are 
greasy and the light is not 
particularly good, it is extremely 
difficult to find a cotter-pin hole, 
A time-saving and _ ingenious 
idea is to file an indicator mark 
across the end of the bolt exactly in 
line with the cotter-pin hole, as 
shown in Fig. 3. Then you can line 
up the slots in the castellated nut 
with this mark and know that the 
cotter-pin hole will be exactly i 
line. 


How to Get Rid of 





smooth surface if possible. 
Next, with a soft brush, paint 
the surface of the glass with 
the cement. Lay on the sheet 
of celluloid smoothly to avoid 
air bubbles. Place a smooth 
board on the celluloid with 
weights on top of it until the 
cement has dried. 


A Radiator Screen 


END the nuisance of in- 
sects in your radiator when 
the pests swarm in summer, 








CELLULOID CEMENT ON 


T 
BREAK IN CAR WINDOW INDICATOR 





CELLULOID 
CEMENT ON 
THE GLASS 


CASTELLATED NUT 





Annoying Fumes | 


F YOUR car lacks a device 

to carry off fumes from the 
crank case and prevent their 
entering the body of the ma- 
chine, you can fit such a de- 
vice as shown in Fig. 5. A half- 
inch pipe is brazed or soldered 
into the side of the oil filler 
pipe and the end of it brought 
down below the motor. The 
holes in the cover are plugged. 














FINE WIRE 


MESH 





: WIRE 
~" FASTENERS 


Fig. 4. A piece of close-mesh window 
screening, fastened to the radiator with 
wires, keeps insects out of the openings. 


Fig. 2 (at left) shows a neat way of repairing a cracked 
window with sheet celluloid. Fig 3 (at right) is a time-sav- 
ing idea for locating a cotter-pin hole by a mark on the bolt. 





Ten Dollars for an Idea! 


HIS month’s prize for the most 

valuable idea for motorists is 
awarded to Clarence Clevenger, of 
Santa Clara, Calif. His contribu- 
tion, a time-saving kink for locating 
cotter-pin holes, is shown in Fig. 3 
and described elsewhere on this page. 

Each month Popular Science 
awards $10, in addition to regular 
space rates, for the idea most useful 
to car owners. Other contributions 
published are paid for at our usual 
rates. What particular piece of 
originality has added to your motor 
car enjoyment? Write it down and 
send it to the Technical Editor, 
POPULAR SCIENCE MONTHLY, 250 
Fourth Avenue, New York City. 


















PLUG UP, OR SOLDER 
SMALL HOLES 
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OUTLET FOR 
FUMES 











Fig. 5. A half-inch pipe, fastened into 
the side of the oil filler pipe and brought 
downward, carries off crank case fumes. 
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“PTAHE thought first came to me years ago 

. . one day as I sat in a movie theatre 
watching a news reel. A mayor threw out 
the first baseball of the season; a governor 
laid a cornerstone; a president addressed the 
multitude; boxers signed up for fights; runners 
broke records; foreign celebrities came down 
gangplanks. 

“If I were one of these much-filmed people, 
I said to myself, I'd arrange to get a copy of 
all the shots they took of me. Then I'd put 
them together in one reel and call it ‘The 
High Spots of My Life.’ 

“Just a week later, a real coincidence came 
about. For my birthday, my father presented 
me with one of the first Ciné-Kodaks. At once 
it occurred to me, that even though News 
Reel Feature cameras should never be aimed 
my way, I could now make my own film of 
life’s high spots. 

“Not long afterward, Commencement Day 
arrived, the climax of a wonderful four years 
at prep school. That was indeed a high spot, 
and my Ciné-Kodak got every bit of it. I left 
college to be married, another of those events 
that usually occur but once in a man’s life. 
My wedding made another thrilling reel. 


“I was out on the Coast wheu our baby 
was born, and it was months before I could 
leave. You can imagine how impatient J was 
to get back home, and what that one moment 
was like when, for the first time, I held my 
baby in my arms. But, of course, that big 
moment doesn’t have to be imagined. I can 
turn on my Kodascope and show it to you on 
the home screen. You can see me, the youngster 
on my knee, almost bursting with pride.” 

How would you like to sit in your own liv- 
ing room and watch events flash by that hap- 
pened years ago and in which the leading 
part was played by you? 

Thousands of Ciné-Kodak users are now 
having that very experience. Home movies 
have been made as simple as snapshots. Un- 
biased by the precedents and prejudices of 




















professional cinema camera design, the men 
who made still photography so easy have now 
made home movie making equally simple for 
you. The result is that the Ciné-Kodak is the 
simplest home movie camera. 

As for Ciné-Kodak Film, it is extremely inex- 
pensive because the cost of developing is included 
in the price. Projection is just as easy as 
photography. That, too, has been simplified 
by Eastman methods. It takes no more skill 
to operate a Kodascope than to run a phono- 
graph, and the pictures on the screen are so 
distinct and lifelike that you marvel at having 
taken them yourself. 

You will find a demonstration of home 
movies extremely fascinating. Stop in at your 
Ciné-Kodak dealer's and ask him to teil you 
about the Ciné-Kodak. Or send for interesting 
booklet. 


v LA : 


EASTMAN KODAK COMPANY 

Dept. 135, Rochester, N. Y. 
Please send me, FREE and without obliga- 
tion, the booklet telling me how I can easily 
make my own movies. 














J. DANNER BUNCH 
and AVISON F. KOCH 





F YOU wish to give your neighbor- 
hood, school, or model club a real 
thrill, build a giant airplane model 
like that illustrated. Only by seeing 

the enormous model soar away in flight 
can one realize the sensation it creates 
among the spectators. And as for the 
builder—he has not only the joy of flying 
it but also the satisfaction of having as- 
sembled a model that closely approaches 
a full size airplane in many particulars 
of its design and construction. 

The fuselage is the two-stick, tapered 
type. The 5-ft. longerons are made of 
white pine; they are 3@ by % in. at the 
greatest depth, which occurs at a point 
12 in. from the nose. This is the point 
where the rear undercarriage struts are 
attached, and where the greatest strain 
occurs. From this point the longerons 
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taper forward to the nose, where 
they are 4 in. deep and 3% in. 
wide. From this same point the 
longerons also taper toward the 
rear end, at which place they are 
4 in. deep and % in. wide. 
Make an angle cut 3 in. long at 
the nose so that they fit together 
snugly, and glue and bind them 
together with a few wraps of silk 
thread. 

The compression struts are 
made of bamboo %% by \% in. 
The front strut is located 9% in. 
from the nose and holds the lon- 
gerons 2 in. apart; the second 
strut, 251% in. from the nose, 
holds them 21% in. apart; the 
third strut, 3914 in. back, holds 
them 1%4 in. apart; the fourth 
strut, 53% in. back, holds them 
3% in. apart. The ends of the 
struts are sharpened wedge- 
shape and glued and forced into 
slits in the longerons. These slits 
are made by forcing the point of 
a knife blade into the side grain 
of the wood. 

Make an angle cut at the rear of the 
longerons 11% in. long; first true up the 
fuselage by sliding the longerons one 
way or the other; then glue and bind them 
with a few wraps of silk thread. 













































































Top and front views of the assembled model; side view of the rudder and detail of the rubber hook and 
tail skid; rubber guides or “‘cans,’’ shaft bearing, undercarriage fastening, and splice for the two wing spars. 
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This rise-off-ground tractor 
has a six-foot wing spread and 
a five foot long fuselage. It 
flies in spectacular fashion, 





Bunch holds the model in front of him so as to give you 
an idea of its size. The covering of the wing is China silk. 


Cut a bearing block from white pine 
3% in. thick, 34 in. high and 5 in. long at 
the top and 1 in. at the bottom. Groove 
the top to form a cradle for the bearing. 
The bearing is a bicycle spoke nipple. 
Glue and bind the bearing assem- 
bly to the top of the nose of the 
fuselage. 

Drill a Y%-in. hole vertically 
through the fuselage 1 in. from the 
tail. Make a hook from a %-in. 
bicycle spoke to hold the rear end 
of the rubber motor; pass it 
through the hole and bind and 
glue in place. Leave 1 in. of the 
wire on the underside to form a 
tail skid. 

There are two rubber guides: 
one is 15% in. from the nose, the 
: other is 324% in. back, and beth 
are made of 1% in. diameter piano 
wire. To make a guide, form a 

ring 114 in. in diameter and bend 
_ the wires parallel to one another 
| for 14 in. in the same plane as the 
' ring. Glue and bind together here. 
Spread the legs until they reach 
the longerons and bend into an 
oval loop in the same plane as the 
longerons; bind in place with 
thread and glue. The wires should 
be just high enough for the rubber 
to pass through its center. 

The longerons should be re- 
inforced by binding them with 
silk thread at points 12 and 7 in. 

(Continued on page 109) 
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No. DJ 6 
14" Heavy Duty 








No. DG 23 
" Standard Duty 


No. DB 14 
VY" Heavy Duty 


INTRODUCING 


new efficiency in 
electric drill performance 


Stanley Electric Drills will operate continu- to yourself, point by point, that they do the 
ously at full rated capacity with only an 8° hardest work with the least strain or effort. 
rise in temperature. A new and unique design Send coupon for catalog No. Se59 which 


in ventilating systems makes this feat possible. describes the full line of Stanley Electric 


Stanley Electric Drills are also equipped Drills, Grinders and attachments. 
with exceptionally powerful motors that give 
adequate reserve power. Simple, compact a 
design eliminates projecting parts and makes 
the drills both strong and rigid. The handle 

















The Stanley Works, New Britain, Conn. 





fits the hand and the switch is so placed that it Please send me Booklet Se59, describing Stanley 
can be operated without releasing the firm Electric Drills. 
grip necessary to hold a drill against the work. Name 





City. State 


The new Stanley Electric Drills can be in- 
spected at your dealer’s. Try them on steel; 
on iron; on hard wood. You will thus prove 


STANLEY TOOLS 


The choice of most carpenters 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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Ingenious Kinks for Campers 








Twelve Ways to Make Outdoor Life More Enjoyable 
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If your flashlight fails, a candle and a can 
will make a lantern, but watch out for fire. 


_———— 


Props and special curtains convert a canoe 
into a waterproof shelter in times of storm. 


When the surface water is contaminated, this 
filter gives the camper a cleaner, safer drink, 








—_ 





INNER TUBE ) 
INNER TUBE VALVE STEM 
(coiled ) 





This chair is an old standby; you can make 
it quickiy if you have the necessery canvas. 


When mosquitoes infest the camp, netting 
over each cot insures a good night’s sleep. 


Air cushions made from old inner tubes will 
add comfort in camp, canoe, and motor boat. 





DOUBLE STAKES (for sandy soil) 











Two simple ways to make tent stakes hold 
fast in sandy soil and blustery weather. 


From the cans in which so much camp food 
comes, you can form many cooking utensils. 


Hammer and saw, a board, a few nails—and 
you can make this type of chair in no time. 





BOX CLOSED IS 8°x 8% 13" 





pc MAY BE TIN, R SECTION 
1%" DEEP, PAINTED a E 
on magn. N-COVERED 





SECTION AA--> 
- SAWED FROM A STEAM- 





TIN DISK 
a 














Oak % in. thick and tin are the materials 
used in making this roomy fishing-tackle box. 








There is more interest than ever in throw- 
ing the tricky boomerang. Here are two types. 








This target is for the boy who takes his air 
rifle to camp. The disk bobs whenever hit. 
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On the job, | : 


when you 
want it... 
all the time 


WHEN you’re in a hurry; when you’re work- 
ing in a high wind; when it’s bitter cold; when 
you’ve got an indoor job—any time you need 
a fire-pot you'll be better off if it’s a Clayton 
& Lambert. 

You can light it and have it heating things 
up for you in ninety seconds! Your generator 
is shielded from wind! And it’s so fast-acting 
that cold weather can’t slow it up. And if you’re 
using either Clayton & Lambert No. 70 or No. 60 
you’ve got such a quiet fire-pot you can’t disturb 
anybody. Of course No. 22, the coil fire-pot, makes 
a bit of noise—but you can’t expect such a tre- 
mendously powerful blast as that to whisper! 

And here’s something. They’re built like a bat- 
tleship, as far as strength goes. Everything rugged. 
Made for hard, rough work. Just take a look at 
that bright red, protecting ring 
around the base of the tank, if 


TE 
you want to see how we make a QrOTECTigg,, 


CLAYTON 
& 


LAMBERT 


MANUFACTURING CO. 


Detroit, MICHIGAN 
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This is the Clayton & Lambert No. 70 fire-pot with tinner’s hood. 
Produces a working flame in ninety seconds. Flame controlled 
as easily as a lamp. The burner orifice cannot be enlarged by 
tightening the needle valve. No chance of ruining the fire-pot 
that way—that’s an exclusive C & L feature. Will heat a pair 
of soldering coppers and melt a pot of metal at the same time. 
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Clayton & Lambert fire-pots give you long service, 


free from trouble. 


But in spite of all that extra strength and protec- 







tion, they’re lighter than fire-pots have been. You 
won't get round shouldered carrying these around, 
Just remember that name Clayton & Lambert 
next time you’re buying a fire-pot. If you’ve got a 
fire-pot now that gives you exceptionally good ser- 
vice, take a look and see if you don’t find the 
Clayton & Lambert name on it! And we can 
promise you better performance in the new 
models. See them at your regular supply house. 


This is the Clayton & Lambert 
No. 22 fire-pot. It is deserv- 
edly popular because of its 
easily understood design and 
its powerful blast. Recent im- 
provements and Clayton & 
Lambert patented features 
make this model particularly 
desirable. The burner jet is 
easily removed to permit clean- 
ing and flushing of the coi!s. 
The coil cups on both bottom 
and sides are made in three 
pieces and may be quickly 
detached. Sturdy construction 
and popular price make this 
tool a favorite with the plumb- 





ing trade. 
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Sharpenin 





Grinding an 
inserted- 
tooth mill. 


N SHARPENING plain or spiral 
milling cutters, side mills, end mills, 
angular cutters, counterbores, and 
reamers, the toolmaker or machinist 

has to observe two essential requirements: 
First, he must know the proper clearance 
angle; and secondly, he has to provide a 
good rest for the teeth. 

On the clearance angle depend largely 
the success of a milling job and the life of 
the cutter. I am inclined to think that it 
is as important as the steel from which the 
cutter is made, the material to be cut, or 
the speed, feed, and other factors. Too 
much clearance will weaken the cutting 
edges and make necessary too frequent 
grindings; not enough clearance will strain 
the spindle and arbor, reduce production, 
and result in a poor finish on the work. 

Many cutters used today are of the 
coarse feed type with an average undercut 
or rake of about 10°. Guesswork should 
be eliminated in grinding the teeth. Small 
gages such as those shown in the diagram 
marked Fig. 1 on page 116 can be made 
quickly and will help to insure good re- 
sults. A complete set of 5°, 8°, 10°, 12°, 
and 15° gages should be kept on hand. 

The average clearance recommended 
for steel is 5°; this may vary about 1° 
either way depending upon the steel being 
cut. For bronze the clearance should be 8° 
or 9°, for aluminum from 10° to 12°, and 
for cast iron 6° or 7°. It follows that if a 
cutter has a 5° clearance angle and a 10° 
undercut, the protractor reading should 
be 15°. This obvious fact is too often 
overlooked with bad results. 

A substantial tooth-rest is essential. 
One such as that illustrated in Fig. 2 has 
few, if any, superiors. It has a clapper-box 
mounting and is universal in range. The 
finger itself is of heavy gage stock rein- 
forced by means of the 90° twist. The 
spring which acts upon the pivoted finger 
holder makes indexing very reliable, even 
when heavy cutters are being ground. 
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~ a Both disk and cup 
wheels are used for sharp- 
ening milling cutters. If it 
is possible to use it, the 
disk wheel is to be recom- 
mended. On plain mills, 
where the teeth are close 
together, it is often necessary to use a cup 
wheel so as to avoid grinding off the edge 
of the tooth above. Also, in the case of 
cutters with coarse teeth, where the land 
has attained a width of \ in., the cup 
wheel should be used, for the reason that 
the curvature resulting from the disk 
wheel weakens the cutting edge. The cup 
wheel is also. valuable for renewing the 
secondary clearance of mills of this type, 
thereby. retaining the land at the desired 
width, as in Fig. 3. 

For grinding spiral mills, the tooth-rest 
is, of course, bolted to the wheel head and 
the finger relieved in the center, as in Fig. 
4. The finger should be wide enough tc 
project \% in. at each side of the wheel. 


FINGER to be used for sharpening 
alternate teeth milling cutters is il- 
lustrated in Fig. 5. Its shape allows both 
angles to be ground at the same setting. 
The cutting edge of the wheel should not 
be more than \ in. wide, and while 
grinding the teeth it should not pass 
beyond the center of the finger. 
The top teeth of side mills are ground 
with a disk wheel. The 
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¢ Milling Cutters 


Small Shop Methods for Grinding Plain and Spiral 
Mills—A Universal Tooth-Rest—Clearance Angles 


By HECTOR J. CHAMBERLAND 


~ eally on the body to within .005 in. of their 


finished size. They are then cleared, this 
operation being done to eliminate the burr 
and save the temper. In resharpening end 
mills the same results may be obtained by 
following the method shown in Fig, 7, 
Note the running direction of the wheel 
and the position of the tooth-rest. The 
operator must be careful to hold the tool 
steady against the finger. A dog is 
clamped on the shank of the mill to make 
the operation more convenient. 

The set-up in Fig. 8 is for a left-hand 
mill with a left-hand spiral; in Fig. 9, for 
a right-hand cut with a right-hand spiral, 
Right-hand teeth are done on the front 
edge of the wheel, left-hand on the rear 
edge. 

For grinding end mills with a threaded 
center hole in the shank end, a centered 
screw should be used, as in Fig. 10. 

In sharpening counterbores, the impor. 
tant factor is to have the teeth square or 
slightly convex, as a slight concavity on 
the work will do no harm. As shown in 
Fig. 11, a cup wheel is recommended as it 
makes it easier to obtain a square corner 
near the pilot. 


RINDING the teeth on angular cut- 
ters presents an opportunity for argu- 
ment. An angular cutter may be consid- 
ered as a number of plain milling cutters 
of different diameters ganged together, 
for which reason some mechanics give 
the preference to the disk wheel. The fact 
is that when any cutter is ground with a 
cup wheel and the regular vertical attach- 
ment is used, the clearance angle is deter- 
mined by the diameter of the cutter; 
whereas, when the disk wheel is.used and 
the same method followed to obtain the 
clearance, it is not the cutter but the 
grinding wheel which is the varying fac- 
tor. In deciding which wheel to use, both 
the thickness of (Continued on page 116) 





tooth-rest may be used on 
the wheel head or on the 
table, as in Fig. 6. A cup 
wheel is used for the side 
teeth. The set-up is the 
same as for the end teeth on 
end mills, only a stud is 
used instead of a cylindrical 
bar. A clearance angle of 
2° is desirable for the 
work, although in some 
cases a clearance of from 2° 
to 5° is recommended. The 
grinding should be either 
square with the top or con- 
caved from .005 to .001 in. 

End mills require special 




















attention. When new, these 
tools are ground cylindri- 


A spiral milling cutter set up for grinding on one of the familiar 
standard types of universal tool and cutter grinding machines. 
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Down to the sea with Starrett’s 


From the ways at Lawley’s yard slides the largest Diesel 
powered yacht ever built. Up through Belle Isle races forty Pie 

feet of spray hidden Mahogany. Off Montauk an express _—_ 

cruiser maintains her steady twelve knots. < aaa eS 


Every shipyard is equipped with Starrett Tools. Marine eee 
machinists and carpenters have come torely upon Starrett ac- ‘ Pay 

© curacy that the development of marine transportation may _ “=... Seg 
keep pace with that of land and air. ee 


In industry or in the home shop, wherever accuracy and i — 
good workmanship count, you'll find Starrett Tools the : 
favorites. Write for free copy of Starrett Catalog No. 24 “W” 


THE L. S. STARRETT CO. 


World’s Greatest Toolmakers 
Manufacturers of Hacksaws Unexcelled 
Steel Tapes—Standard for Accuracy 
ATHOL, MASS., U.S.A. 


NSTITUTE OF STANDARDS. See page 8. 
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Two Aids in Using Your Lathe 


Radius Attachment 
for Large Work 


up a lathe for turning a large radius 

is shown in the illustration below. 
While of a temporary nature, it is free 
from the troubles which usually accom- 
pany makeshifts, and enables the work to 
be turned out rapidly and accurately. For 
the same reason, the arrangement is well 
adapted for handling a number of dupli- 
cate pieces. Once made, it can be quickly 
set up at any future time. A few machine 
bolts, a bar of heavy flat stock, and some 
scrap pieces of steel are all that are re- 
quired by way of materials. 

The swing of the radius is obtained by 
the cold-rolled flat bar A. This carries a 
regular lathe bit B at the front end and is 
pivoted at C, while it can make a radial 
sliding movement along the fulcrum D on 
the compound rest. 

The manner of holding the cutter and 
of controlling the radial movement of the 
bar is shown in Fig. 2 of the same illustra- 
tion. The regular tool post is replaced by 
a heavy screw E. The head of E is seated 
in a square washer /’, which fits the T-slot 
in the compound rest. Screw E is solidly 
clamped in place by a nut G seated in a 
cup-shaped piece H, there being enough 
space in the cup to allow a hexagon socket 
wrench to enter it. A washer J, which 
rests on top of H, supports the bar A and 
determines the elevation of the cutter, 
and a similar washer J on top of the bar is 
capable of fine adjustment up or down by 
means of a nut K and a locknut L. 

Bar A is formed with a radial slot M, 
which permits a snug sliding movement to 
a collar N placed over the stud and resting 
on the lower washer J. Running into this 


\* INEXPENSIVE way of rigging 











Old Bill Says— 


@ If you work to close limits, 
once a week you should have 
your micrometer tested at 
every one-tenth reading. 

@ Don’t always blame the 
milling cutter—or even your- 
self—if it runs out; half of the 
time the trouble is in a sprung 
arbor. 

@ Worn screw slotters, ground 
cylindrically and to the re- 
quired angle, make very good 
slitting disks. 

¢ In cylindrical grinding, al- 
though the spindle and bear- 
ings of the machine may be in 
first-class condition, the wheel, 
as is well known to toolmakers, 
is thrown slightly out of true 
when stopped even for a few 
seconds. Therefore it should 
be dressed off each time before 
any grinding is done. 

¢ If you have served your 
time in Smith’s and think you 
know the game, just go over 
and work in Brown’s shop, and 
learn as much again. 








Tailstock Center 
for Grinding 


slot M is an inclined slot O for accommo- 
dating the lathe bit B, which is clamped 
in the regular way by a set screw P 
located in a crosspiece Q screwed to the 
front end of bar A. 

The pivot or radius-center C is in the 
form of a pin fitting a hole in bar A and 
located in the top of the movable jaw ofa 
milling machine vise S. This is firmly 
fastened down to any convenient suitable 
support, such as a heavy and rigid work- 
bench, or a shop truck with the casters 
removed and well braced and weighted. 


ITH the arrangement so made, turn- 

ing the radius is an easy matter. Of the 
two distances which make up the radius, 
distance Y remains constant, and the short 
distance Z is easily obtained by slight 
shifts in the position of the tool, so that a 
very accurate adjustment of the radius is 
not only possible, but is easily maintained 
and reéstablished whenever it becomes 
necessary to grind the bit. The screw ad- 
justment of the vise allows the tool to be 
fed in as positively as if it were done with 
the regular feed screw. 

Radii of extraordinary length can be 
turned in this manner without difficulty. 
Where the length of the bar is consider- 
able and it has a tendency to sag, a light 
timber, “crown” side up, may be clamped 
on top of the bar over the greater part of 
its length. 

Another valuable lathe accessory is 
shown in Fig. 1 of the right-hand illustra- 
tion below. It is a long tailstock center. 
While it costs little to make, it will be 
found useful in any shop where grinding 
hastobedoneon (Continued on page 117) 


















































Top view and sectional detail of attachment 
recommended by Henry Simon for turning radii. 



































The special center, and how and why it is used. 





MOVEMENT OF 
COMPOUND SLIDE 
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* MICROMETER CALIPER 
No. 11 RS 
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a Brown G& Sharpe Combination Set No. 438, 
ae illustrated above, has tempered blade and rever- 
| sible protractor head. e level is accurately 
tthe set. A high class tool for the work intended. 
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“1 The Traditional Choice 


ms for Careful Work xem 


o be 
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* VEST POCKET SPEED INDICATOR 
No. 746 





* Many a skilled worker today has been 
ae “brought up” so to speak, on Brown & 











der- . 
- Sharpe Tools. Among the mechanically * TWIST DRILL AND STEEL 
+ of expert, it has become traditional to link No. 705 

; is the name of Brown & Sharpe with fine 

ro workmanship and unfailing accuracy. - 
| be — 


ling 
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The tradition persists because the quality 
persists. Brown & Sharpe Tools continue 
to satisfy the most exacting demands of 
the mechanic — to do the hardest work 
in the most accurate and practical way. 

Get Catalog No. 30 listing 2300 Brown 

& Sharpe Tools and over 5,000 items at 

your hardware dealer’s; or write direct 


to us for it. Dept. P. S., Brown & Sharpe 
Mfg. Co., Providence, R. L, U.S. A. 


Brown 












* RULE DEPTH GAUGE 
No. 615 


—— 


* AUTOMATIC CENTER PUNCH 


No. 771 











* UNIVERSAL 
BEVEL PROTRACTOR 
No. 496 


*A description of this tool 
appears in Catalog No. 30 
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GENUINE 
WILLIAMS’ 
“VULCAN 
The Original 
Chain Pipe Vise 


ECONOMIES in manu- 

facture, due to greatly 
increased production; have 
made possible a reduction 
of 20% in the price of 
“Vulcan” Chain Pipe Vises. 
Genuine “Vulcans” now sell 
as low, or lower than less 
desirable and inferior imita- 
tions. 


“Vulcans” are made en- 
tirely of wrought steel—no 
castings are tolerated. Drop- 
forged Jaws are saw tem- 
pered for file sharpening. 
Unbreakable, light, com- 
pact, rapid in action, posi- 
tive in grip. ‘ Will outwear 
any ordinary vise made. 


Sold by the best dealers. 


No. For Pipe, Weigh Price 

Size Ibs. Netf.o.b.Buffalo 
1 1/8to2 4 $2.52 each 
2 1/4to4 10 5.40 “ 
3 1/2to6 18 sy Tee 
4 1/2to8 30 12.96 * 


Fully Guaranteed. 


J. H. WILLIAMS &CO., 
“The Drop-Forging People’ 
246 Vulcan St., Buffalo, N.Y. 


GENUINE 





DROP -FORGED 
CHAIN PIPE VISE 
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Tables for 







Fig. 1. When tilted down, the top of this table 
is supported by a graceful pivoted wing. 


wood turning to better advantage 

than in making legs for decorative 
tables. Rarely has a home too many 
small tables; there is always room for a 
graceful occasional table like that illus- 
trated in Fig. 1 or a book-trough end 
table such as is shown in Fig. 3. 

The occasional table with its folding 
top may be used, as its name implies, for 
different purposes and in a room with 
almost any type of furniture. When fold- 
ed, it takes up the minimum space but 
still remains an ornament. Because of 
its adaptability, it is particularly suited 
to modern requirements. 


[- NO other way can you turn your 


_te 


————__ 


the Wood Turner 


Two Designs to Help You 
in Mastering Lathe Work 


By HermMAN Hort 


Three turned parts are required: two 
uprights exactly alike, which are glued 
into the feet, and one stretcher connect. 
ing them (Fig. 2). The uprights have two 
square parts and the stretcher three, As 
to the method of turning, refer to the 
directions given in the previous article op 
making a footstool (August issue, page 
94). After those portions which are to be 
turned are finished and the cuts at the 
square parts have been made, round the 
corners slightly with a skew chisel held 
flat on the T-rest. Lay off the distance of 
the rounding—about 3% in.—by squaring 
lines on all sides of the square pieces, 
Proceed cautiously with the cutting as 
shown in one of the views of Fig. 4. 

A plain square rail, the same length as 
the stretcher, is used between the legs at 
the top. The joints may be made with 
either dowels or mortisés and tenons. To 
this upper rail the top is hinged. Between 
the rail and the stretcher is pivoted the 
winglike table top support. Notches are 
cut on opposite sides of the rail to receive 
the projections at the upper part of the 
wing when it is turned parallel to the 
rail. The wing support is cut from %- or 
3%-in. plywood and a \-in. dowel is 
glued into each end to enter correspond- 
ing holes in the centers of the top rail and 
the stretcher. If desired, an additional 
turned rod may be inserted in the wing as 
suggested in Fig. 1. Obviously, the wing 
must be put in place before the table is 
glued together. (Continued on page 100) 
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Fig. 2. Front, top, and end views of the table, and details of the uprights, feet, stretcher, and wing. 
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Ke LIGHT WEIGHT 
Ser “v *VYain.Electric Drill, 
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a fe < 

ec Every MILLERS FALLS 
é rote ae drill offers the finest value 
x 4 . \\ | ae 60 years of fine tool mak- 


na . ing can give. 
MILLERS FALLS mh < 
p> \ We challenge direct com- 
parison with any other 
a ; drill made.. Buy on per- 
4 formance. Our dealer will 
sy arrange a test. - 


& Less Weight 


/ Ww = More Power 


WER — that’s what a good drill WEIGHT — that’s what makes a drill 
gives. Power does the work. This harder to use. This new MILLERS 
new MILLERS FALLS has more power. FALLS is stripped for action. No un- 
Full 14 inch in steel capacity. No overheat- necessary weight. Nothing but strength 
ing. Long life. Stamina to stand hard use. where needed. 














So you'll find it easy to use this drill. You'll like om.r.c. 
its speed and power. You'll like the light way it 
handles. Now you'll do every job that comes along 
with less strain. And all for only $54.00. Never 
before such amazing drill value. Try it out. See 
your dealer for demonstration or write direct. 















MILLERS FALLS COMPANY 


NEW YORK: 28 Warren St. MILLERS FALL 
CHICAGO: 9 So. Clinton St. MASSACHUSETTS 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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A Sign 
Mechanics 
Believe -Jn- 


Thepreference given 
STAR BLADES by 
the modern mechan- 
icis morethan ample 
proof of theirsuperi- 
ority and ability to 
cut faster, better, 
with less breakage. 


The Star on a Hack 
Saw Blade is your 
assurance of a bet- 
ter blade ....a 
blade that all skilled 


workers rely . upon. 





Let us send you free samples 


Clemson Brothers, Inc. 


Middletown, N. Y. 


MAKERS SINCE 1883 


STAR HACK SAWS 


















Back Yard Chute-the-Chutal 


ITH odds and ends of boards, a few 

tools, and a moderate degree of that 
desirable trait “‘gumption,” any boy can 
build toy “‘chutes” which will give him 
and the “gang” hours upon hours of 
pleasure. 

Nail the tracks to the crosspieces, place 
the resulting ladderlike frame upon a box 
or a built-up support, and cut the 
bottom of the rails to fit the 
walk. Also build the 36 in. long 
extension upon which the car is 
placed at the beginning of the run. 

Make the floor of the car as 
shown and cut and attach the - 
“bunks” to which the broomstick 
axles are fastened with round- 
head screws. To make the wheels, 
cut out with a compass or fret saw four 
disks of %-in. wood 6 in. in diameter and 


# 


| eae 


neice aka. a Rt, RB SN a bn ceases Baca: 





ee 
Peer a 


Boys can have their own Coney Island at home 
by building these simple inclined 


4 it will be possible to 





Plan view and side elevation of the chutes; and top, side, and end views of 
the car with details of the two-piece wooden wheels and the axle supports. 


manning a Spanish-Colonial Wood Box 


HIS simply 

made Span- 
ish-Colonial 
wood box for the 
fireplace has the 
advantage of being 
a carrier as well as 
a receptacle. It 
saves bringing 
dusty logs from 


the basement in 
cne’s arms. 
The wood for 


the box should be 
chosen for its dec- 
‘ orative grain. The 
original was made 
from selected pieces of old packing boxes 
and given a coat of walnut stain on the 
outside. The inside was painted a rich 
green which, with the brass ornaments, 
sets off the dark finish attractively. 

The corners of the handle were rounded 
to give a comfortable grip, but elsewhere 
the angles were left sharp to carry out the 
Spanish motif. The brass corner strips 





A handy carrier for 
logs for the fireplace. 


were cut out with a pair of old shears | 
from 32-gage brass sheet, obtainable at |” 
almost any large hardware store. Note 

that the two halves of each strip join at 


an angle, so that 
they will lie hori- 
zontally when 
bent over the cor- 
ners and fastened 
with small brass- 
headed uphol- 
stery tacks.—H.S. 


“railways.” 


four of 134-in. wood 
5 in. in diameter, 
Nail them together 
in pairs and bore a 1- 


+ in. hole through | 
them to fit the axle, | 


Apply paraffin, wax, | 


or hard soap on the 
axle, put the wheels 
in place, add wash- 
ers if large enough 
washers can be ob- 
tained easily, and 
then use cotter pins 
or drive in plain 
pins to hold the 
wheels in place. 

In some localities 


move this amuse- 


— ment device to the | 


edge of the “ol 
swimmin’ hole.”— 
CuHARLEs A. Kine. 
































































The construction and dimensions of the wood 


box; how it looks in use beside the fireplace. 
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BLUE PRINTS 


Woodworking and Other Projects 
Price 25 cents each, POSTPAID 


— below is a list of interesting and unusual projects that can easily 
be made at home with simple tools, for each of which a Blue Print has been 
prepared by the Editor of the Home Workshop Department of Popular Science 
Monthly. Each Blue Print gives complete working drawings of the project 
with the essential details full size wherever possible, and, in addition, a complete 

Use the coupon for ordering Popular Science Blue Prints. 











. Title Published No. Title Published 
. Sewing Table Feb., °’22 51. Clipper Ship Model—hHull *Oct., °26 
. Smoking Cabinet *Mar., ’2% 52. Clipper Ship Model—Details *Oct., °26 
. End Table *Apr., °22 53. Clipper Ship Model—Rigging *Oct., °26 
. Kitchen Cabinet *May, °22 54. Five-Tube Radio Set *Oct., °26 
. Shaving Cabinet June, '22 55. Five-Tube Set—Details *Oct., °26 
. Arbor, Gate and Seats July, °22 56. Bird and Animal Toys Dec., °26 
. Porch Swing Aug., °22 57. Constitution Ship Model—Hull Jan., ’27 
. Bench and Tilt Table Sept., °22 58. Constitution—Rigging Feb., °27 
. Electric Washer Oct., °22 59. Constitution—Rigging Feb., °27 
. Tea Wagon Nov., °22 60. Welsh Dresser Mar., °27 
. Christmas Toys Dec., °22 61. Viking Ship Model—Hull aor... “aF 
. Workshop Bench Jan., °23 62. Viking Ship—Details Apr., °27 
. Inlaid Radio Cabinet Feb., °23 63. Toy Motor Boat—Hull May, '27 
. Cedar Chest *Mar., '23 64. Toy Motor Boat—Details May, °27 
. Phone Table and Stool *Mar., °23 65. Six Simple Block Puzzles June, °27 
. Grand father’s Clock *Apr., °23 66. Ship Model Weather Vanc July, °27 
. Flat Top Desk *Apr., °23 67. Toy Model of Lindbergh’s New 
. Colonial Desk *Apr., °23 York-to-Paris Plane Aug., °27 
. Cabinet and Desk *Apr., '23 ©. Madasine-Rack Table and Beok- 

7 *May, °23 ‘rough Table Sept., °27 
- One Car Garage y 69. Flying Model (3-ft.) of Lind- 

. Gateleg Table June, '23 bergh’s Monoplane ie 
. Canoe Sailing Outfit July, °23 70. Console Radio Cabinet Nov., 
. Baby’s Crib and Pen -» "23 71. Console P.adio Cabinet—Details Nov., 
. Kitchen-Cabinct Table oo "SO 72. Colonial Doll’s House Nov., 
. Pullman Play Table +» °23 73. Furniture for Doll’s House Dec., 
. Toy Tea Cart, etc. oo “23 74. Santa Maria Ship Model—Hull Dec., 
. Tool Cabinet, etc. +» °24 75. Santa Maria Ship Model— 

. Sewing Cabinets ie “a Details 

. Chinese Game Table ap 928 76. fpsee Mote Ship Model— 


- Dining Alcove io 77. Pier Cabinet and Book Shelves 
- Garden Trellises a4 78. Simple Treasure Chests 
. Simple Radio Cabinet +» °24 79. Popular Science Electric Radio 
. h-Bottom Chair oo ae 
pm ie emma 4 80. High Power Unit for Electric 
. a my Drop-Leaf Table, Sheraton 1 25 81. Low Power Unit for Electric 
yie oar" adio 
Salem Chest 25 82. Single Stick Tractor Airplane 
. Small Drop-Front Desk, Shera- Model (30-in. wing) 
ton Style Mar., °25 83. Mayflower Model—Hull 
. One-Tube Radio Sct May, °25 84. Mayflower—Details 
. Three-Stage Amplifier *June, '25 85. Mayflower—Rigging 
. Four-Tube Receiver *July, °25 86. Racing Airplane Model (35-in. 
. Pirate Ship Model—Hull *Feb., °26 twin-pusher type) 
. Pirate Ship—Details Mar., °26 87. Seaplane Model (30-in.) 
. Galleon Model—Huli May, 88. Simple Modernistic Stand and 
. Galleon Model—Details May, °26 Bookcase 
. Sailing Yacht Model *July, °26 89. Bremen Scale Flying 
. Broom Cabinet Aug., °26 90. Brenfien Scale Flying 
. Airplane Model (Flying) *Sept.,’ *Magazine only out of print. 




















Blue Print Department 
Poputar SciENCE MONTHLY 
250 Fourth Avenue, New York 


T inclose for which please send me the blue print, or blue prints I have underlined above. 














More room 
in the 


Kitchen 

















This enclosed porch, built 
with Celotex, makes an 
ideal breakfast roomand a 
handy place for the ice box 


ITH Celotex, you can turn open 
porches into kitchen additions or 
sun porches, at little cost. 
You can change damp uninviting base- 
ments into cheerful recreation rooms for 
the entire family. 


You can make waste attic space into a 
comfortable extra room for the maid or 
chauffeur, a study for Dad or a den for 
the boys. 


Insulates Rooms 


Celotex, made from long tough fibres of 
cane, stops extreme heat, cold and damp- 
on rooms more livable all vear 
round. 


It comes in big strong boards that are 
light and easy to apply. So with hammer, 
nails and saw you can make these home 
improvements yourself. 


All reliable lumber dealers can supply 
Celotex. Send in the coupon below for 
two free illustrated booklets on ways to 
use Celotex around the house. The 
Celotex Company, Chicago, Ill. In Canada: 
Alexander Murray & Co., Ltd., Montreal. 


CELOTEX 


INSULATING CANE BOARD 


THE CELOTEX COMPANY 
645 North Michigan Avenue, Chicago, Ill. 


Please send me free your illustrated booklets 
..Xear "Round Comfort with Fuel Saving’’ and 
Artistic and Useful Things You Can © at 


Home with Celotex. 
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Outboard Motor 


Type of Boat Large Twins Class C 
(One or two occupants) (4-cyl. Motors) Motors 


Racing hydroplanes, sea) 


sleds, etc., 9 to 16 ft.$ 20-35 20-25 
Se siiéevegensada 
Square stern canoes... . 15-25 12-20 
Light round-bottom or\ 
V-bottom boats... . . / sss 10-0 
Heavy round or V-) 
bottom boats 12 to 20 9-18 9-15 
BP sbeeencees 
Flat-bottom boats 12 to 9-15 8-12 
1G Te. lOMe..........<: 
Dinghies or tenders 7 to\ Not 
ee. ee... 2. J suitable 9-15 


motors listed. 








(Speed Range in Miles an Hour) 


~ >: m4 
* ae 
Speed Table 
Class B Standard Light Single Cyl. Light 
Motors Twins Twins Heavy Duty Single Cyl. 
15-25 12-18 Not Not Not 
suitable suitable suitable 
10-18 9-13 9-12 6-9 4-8 
9-18 9-16 6-11 6-8 5-7 
Not ~ 
5-12 4-11 3-9 5-7 suitable 
* * , = Not 
5-12 4-10 3-8 5-7 adel 
Not 
9-14 6-9 6-9 suitable 5-6 


As will be seen from this tabulation, speed depends as much on the hull as upon the motor, 
but the table will serve to approximate the possibilities of any hull with one of the several 


Outboard Racing Secrets 


(Continued from page 61) 


A fast To 

driven twee ee 
outboard moto; 
Speeds up to x 
miles an hour ane 
possible under 

most favorable (op, 
ditions with this typ 
of hullin combination 
with one of the large 
heavy-duty moton, 














filling funnel; it should be strained 
through chamois so that there is no chance 
for dirt or water to put the carburetor 
out of business. Many a race has been 
lost through neglect of this simple pre- 
caution. 

The driving gears, which are housed-in 
just forward of the propeller, should be 
given careful and frequent attention to 
see that they are lubricated with the right 
grade of gear grease, both to keep the 
wear on the gears at a m‘nimum and to 
keep out the water, which would soon 
ruin the gears. The cooling system also 
should be checked to see that the water is 
circulating properly, as a too hot motor 
is unlikely to show maximum speed. Some 
motors, however, have a tendency to run 
too cool, although this is not common 
during the summer months. 

The wheel or propeller furnished by 
the motor manufacturer is designed for 
the best service under average conditions. 
It is sometimes advisable to purchase 
a special racing wheel, which will let the 
motor turn up to its highest number of 
revolutions per minute. Most manufac- 
turers will advise you as to the size of wheel 
you should have for your type of boat; 
and, as they have experimented more 





than the average user, their recommenda- 


. completely submerged, both when the 


tions are to be depended upon implicitly. 
Now that you have the right motor and 
a speed type of hull, there are two or 
three more details that should be given 
attention. It is essential that the whee 
have free water to work to its best eff- 
ciency. This means that the motor should 
be so hung on the stern of the boat that 
no part of the boat’s bottom interferes 
with the flow of water in an unbroken 
stream to the propeller. To accomplish 
this it is customary to cut a notch in the 
stern for the motor or to use a long-shaft 
motor if the standard length does not 
happen to be correct for a given boat. 
Remember that the propeller should be 


boat is at rest and when running at speed; 
otherwise the wheel will suck air and 
merely churn up the water. To most of 
the large motors is attached just above 
the propeller what is known as a “cavi- 
tation plate.”” This helps considerably to 
keep the propeller working in solid water 
under all conditions. 

Distribution of weight in the boat is an 
important matter if top speed is expected. 
The motor, weighing anywhere from fifty 
to one hundred pounds, is as far aft as 
possible when it is clamped in the usual 





position on the (Continued on page 93) 
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Outboard Racing 


(Continued from page 92) 


stern. Now, if the operator also sits on 
the stern seat, the boat is quite likely 
to run along with its stem in the air. 
Most of the modern high-speed out- 
board hulls are designed so that as they 
pick up speed they will flatten out and 
run at a slight angle to the surface of the 
water, but it isa wise precaution to arrange 
the motor with tiller lines or an extra 
long steering handle so that the operator 
may trim the boat to suit running condi- 
tions. This may be accomplished in a num- 
ber of ways, but the simplest is to make 
an extension handle of brass tubing. Re- 
mote throttle control is also highly de- 
sirable. 

Air resistance plays an important part 
in cutting down the speed of any boat, 
automobile, or airplane, and much atten- 


-tion has been given to this phase by de- 


signers of aircraft and racing automobiles. 
The speed boat must necessarily be 
streamlined so far as possible. The fact 
that the outboard craft is only a few 
inches above the surface of the water 
helps to solve this difficulty. No un- 
necessary projection to catch the wind 
should be allowed above the deck line of 
the boat, and the driver should be low 
in the hull, both to keep the weight low 
and also to cut down wind resistance. 


IS sometimes helpful to cover the for- 

ward part of the boat with a light 
canvas deck, if the boat is of the open 
type. The canvas may be stretched over 
battens. This serves to keep out any 
water that may find its way over the 
bow and also to shoot the air over the 
after part of the boat and the driver. 

When many high-speed boats are 
maneuvering in a race, the water becomes 
choppy, even on a still day. The pitching 
of the boat cuts down its speed because 
of the increased surface resistance and 
the fact that the propeller races in the 
air. It seems needless to say that the 
smoothest water should be chosen to get 
top speed. 

Present rules under which outboard 
races are being run this season call for 
mufflers, so it seems unnecessary to men- 
tion the use of the cut-out. It is doubtful if 
mufflers build up enough back pressure 
to make any appreciable difference in 
speed, but the put-put of the high-speed 
outboard is so objectionable to residents 
ashore that hardly anyone now uses the 
cut-out. 

If the reader does not already own an 
outboard motor boat, he will be inter- 
ested in making a good selection for his 
needs. There are so many different types 








— 





that it is a good (Continued on page 120) 
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Won't 
loosen 
on any hit 


Unbreakable 
ard rubber 


Steel clad. 
Ball bearing. 


“YANKEE” Chuck.—New, patent- 

ed, quick centering. Ball bearing. 

Holds any bit accurately. Round, 

square, taper. Won’t loos- 

en; bit can’t pull out in 
work. Two-jaw. Ca- 
pacity up to %-inch 
round and 56-inch 
square. 


*““YANKEE’’ 
No. 2100 
Ratchet 

Brace 


“YANKEE” Handles.— 
Hard rubber. Unbreak- 
able. Won’t warp, 
shrink, crack, or 
bind. Top handle steel 
clad, ball bearing. 
Sweep handle held by 
patented “ Yankee’’ 
method: keeps caps in 
place; prevents exces- 
sive handle play. 







“YANKEE” Fam- 
ous Ratchet.— } 
Smooth as_ the 
stemwind of a Him 
watch. Yet un- § 
breakable! No § 
need to hold 
chuck, on ratchet move- | 
ment. Dust-proof. Mois- | 
ture-proof. Quick, posi- | 
tive, easy-acting and visi- { 
ble Ratchet Shifter. 






Visible 
RatchetShifter 


“YANKEE” Finish. — Strictly in 
keeping with the precision of its construc- 
tion: one of the finest tools of any kind ever 
made. No matter what bit-braces you have, 
you will want this “Yankee” Brace. 


See it at your hardware dealer’s. Made in 
four sizes: 8-, ro-, 12- and 14-inch. Price, 
10-inch sweep, $8.20. 


‘‘YANKEE”’ Bit Extension 


Ca a No. 2150 

Holds bit in socket.—No jaws to 
break. No loosening and pulling out 
of bit in work. Can’t jam. Fits any 
brace. Follows through. Stands 
abuse. Lengths, 15, 18, 21, 24 
inches. Prices, $2.25 to $2.40. 


** YANKEE” 
Tool Book, Free 


Write us for this book, 
illustrating the uses of 
many ingenious tools. 
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NORTH BROS. MFG. CO., Philadelphia, U. S. A. 


“YANKEE T OOLS 


Qnake Beller INechanics 
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How to Drive Nails 
to Make Them 
Hold Fast 


By Emanuet E. Ericson. _ 
Aare and nails are in comma 


use in every household. Yet drivin 
nails, the commonest of all mechania 
operations, is not often done in such 
way as to get the full holding power 
the nails. A few plain facts about naie) 
and their uses would, if they were 6h) 
served, decrease the difficulties encoyp.| 
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ee 


Fig. 4. 
hammer 
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bably 
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(one with 
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will not 
surface W 
nail is ‘ 
home.’ 
weight 0 
hammer | 
amatter « 
althou; 
tendency 
amateur 
to use & 


is t 
tered and save much effort and subsequent eae 


disappointment in the failure of joints, the 
The proper way to hold a hammer is range, de 
the first important thing to learn. The Sharp 
amateur has the natural feeling that the] } | sults, a 
less of the handle he uses, the less likely] } | jiver wi 
he is to miss the nail. The truth of this “Toe-1 
is not borne out in practice, however, for more diff 
after one has become accustomed to this it i 
holding the hammer handle at the end, start the 


final pos 


Fig. 2. (Left) Han- to slant 
dling a hammer not reac! 
for straight driving. 








Fig. 1. Mr. Ericson demonstrates the proper 
way to use a hammer when drawing a nail. 










A rack for your files gives a profes- 
sional touch to your workshop. A 
great many mechanics keep files 
that way. 


In your rack, for cutting and shap- 
ing metal surfaces you should have 
a Nicholson Flat Bastard File; for 
sharpening saws a Nicholson Slim 
| Taper File; for enlarging holes a 
Nicholson’ Round Bastard File; 
and for drawfiling and finishing a 
Nicholson Cabinet File. 


For wood working and cabinet 
making you should have a Nichol- 
son Cabinet File and a Nicholson 
Wood Rasp. Nicholson Files can 
be obtained from practically any 
hardware or mill supply dealer. 

NICHOLSON FILE COMPANY wey 


Providence, R. |., U.S.A. S.A. 


—A File for Every Purpose 















Fig. 3. “Toe-nail- j 
ing” (at right) calls 
for more practice. ME 


ay 
: 
¥ 
- 
5 
3 
ss 
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rs) P 
as shown in Fig. 2, he will miss the nail 
if he tries the former method. It is safe 
to assume that the manufacturers of any 
good hammer know something about the 
best length of handle to use. 

The angle of the hammer or the “hang” 
of it will have to be sensed from expe-} 
rience. It will not (Continued on page %). 
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How to Drive Nails 


(Continued from page 94) 











Fig. 4. A block under the claws of the 
hammer is necessary in drawing long nails. 





take long before a person will automati- 
ally hold his hammer handle just low 
enough as the hammer strikes the nail. 
Sometimes an otherwise good hammer 
gems to slide off the nail. At such a time 
it will be a good thing to rub the face of it 
on a piece of fine sandpaper, for it has 
probably become greasy. 

For ordinary use, a bell-faced hammer 
(one with a convex driving surface) will 
prove the most 
satisfactory; it 
wil not mar the 
surface when the 
nail is “driven 
home.” The 
wight of the 
hammer is partly 
amatter of choice, 
although the 
tendency of the 
amateur is to try 
to use a hammer 
that is too light. 
From 12 to 16 oz. 
is the common 
range, depending upon the required use. 
Sharp, decisive blows will produce best 
results, and confidence on the part of the 
dtiver will keep nails from bending. 
“Toe-nailing,” Fig. 3, is somewhat 
more difficult than straight driving. For 
this it is better whenever possible to 
start the nails before the pieces are in the 
fnal position. Care must be taken not 
to slant the nails too much or they will 
not reach the second member properly. 
This is a common 
error of the ama- 





Fig. 5. How the nail 
set should be held. 

















teur. After some 
practice one can 
drive the nails 
very close in a 
corner without 
scarring the wood. 
Pulling a_ nail 
requires just as 
much care as driv- 
ing one. The extra 
large supply of 
- hammer handles 
Fig. 6. Skillful nail. 2t the hardware 
ing will draw uneven store is kept prin- 
boards into place.  cipally for those 
who have not 

karned how to pull nails. The main 
thing to bear in mind is the necessity of 
keeping the fulcrum near the nail. This 
is taken care of by the shape of the ham- 
mer when the head of the nail is close to 








the wood as in (Continued on page 96) 








To new shavers 
and old: 


Make this 10-day test before you 
decide you've found the ultimate ina 
shaving cream that sutts your face 











GENTLEMEN: 

When we decided to go into the making 
of a shaving cream we were told that men 
were fickle—that they changed shaving 
creams as easily as they changed their shoes. 

But this we believe is wrong. For in 
the few years this new shaving cream has 
been sold, we find there is a peculiar loyalty 
to it. We find the younger generation is 
‘going Palmolive’’ when it comes to shav- 
ing. 

‘And we know for fact that the great 
majority of those who take our 10-day 
test, remain wedded to it. 

If you do not know Palmolive Shaving 
Cream, why not send the coupon now 
and give us a chance to win you? You'll 
thank us when you know the joy it brings. 
And the burden lies entirely with us to prove 
our claims. 


We first asked 1000 men 


We sought, first, the shortcomings of 
othe shaving methods before we even 
started to create Palmolive Shaving Cream. 


One thousand men’s views were asked, their 
answers analyzed. 

Then our world-famous laboratory put 
its most skilful men on the problem to 
exceed these expectations. Time after time 
they failed in one way or another—129 
times in all. Then success came. 


These 5 important features 


1. Multiplies itself in lather 250 times. 

2. Softens the beard in one minute. 

3. Maintains its creamy fullness for 10 
minutes on the face. 

4, Strong bubbles hold the hairs erect for 
cutting. 

5. Fine after-effects due to palm and olive 
oil content. 


Now make the trial, please 


No doubt your present shaving prepara- 
tion suits you, yet there may be a better 
way. We've tried to find one for you, and 
will thank you to give it a test. Just send 
the coupon now. 


PALMOLIVE RADIC HOUR. Broadcast every Friday night—from 10 
to 11 p. m., eastern time; 9to 10 p.m., central time—over station WEAF 


35c 


With the new unbreakable 
Bakelite top 


eaten 


PALMOLIVE 


Shaving Crea 





To add the final touch to shaving luxury, we have created 
Palmolive After Shaving Talc—especiaily for men. Doesn't 
show. Leaves the skin smooth and fresh, and gives that 
well-groomed look. Try the sample we are sending free with 
the tube of Shaving Cream. There are new delights here for 
every man. Please let us prove them to you. Clip the 
coupon now, 


and 32 stations associated with The National Broadcasting Company. 











| 10 SHAVES FREE 


and a can of Palmolive After Shaving Talc 





Simply insert your name and address and mail to 
Dept. B-1554, Palmolive; 3702 Iron St., Chicago, Ill 


Residents of Wisconsin should address Palmolive, 
Milwaukee, Wis. 


"(Please print your name and address) 
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Old Stove Bowl Used |} | Un 
as Temporary Forge | C 


Fr. BUILDING a racing car at home it 
became necessary to heat some heavy 
iron bars. The cost of a forge was pro. 
hibitive-for this one job, so a forge Was 
improvised on the spot. H 
An old heating stove bowl, which was tr 
badly cracked, was found in the scrap distin 
amate 
build 
in a | 
us 
paper 
woulc 


—~ 














How a forge was quickly improvised by 
lining the bowl of a discarded stove with 
clay and using a vacuum cleaner as a blower. 





pile. A hole was made in the side where , 
it was burned out and a piece of 1%-in, 


pipe inserted. The bowl was then filled 
ye oO {> a LS BY with clay. The other end of the pipe was 
fastened to a vacuum cleaner with a 
blower attachment. = 
al In no time we had a fire that would 
burn up the world. The flame was so 
fierce we had to insert a shutter valve to 
AVI DSO \ regulate the air.—Jack Cosu. 
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How to Drive Nails : 
1 a equipped, better looking, (Continued from page 95) ¢ 
Two Bullet Headlights. better performing than ever, the 1929 ; ‘ : li ; ‘¢ 
Double lights — greater Harley-Davidsons are ready now to show F i ~ poe ey great a Ps a . 
safety. you the latest and finest in motorcycle de- ms 4 wd dic rs A fe a ck 
2 sign. Never before such power — such It is after the nail ‘comes up a distance ne 
Generator Controller. comfort — such convenience! and the fulcrum shifts toward the face of 
. handy control Motorcycle enthusiasts everywhere are the hammer that the handle is in danger, al 
OF CUETERS Quapet. flocking to the local Harley-Davidson both from less mechanical advantage and 
5 Dealers to see the new models. from the fact that the pull ceases to be t 
: ' — vertical. At such a time the wise oper. 
Oe a a eo Join them there! Let your er ator will take time to find a block to put 
ee a ong show you how much motorcycle you can under the hammer as shown in Fig. 4. 
cludes ammeter, park- : » oon OS roe oe 
ing light, and switches. buy for little money, and on easy terms. _ There is a trick in “setting” nails that 
Let him give you a demonstration. If you it takes a little time to develop. Most m 
4 aren't a rider already, he'll gladly teach amateurs make a big ugly hole around pl 
you to ride, free. thehead. Figure 5 shows the proper way sh 
4-Tube Muffler. Makes ig to hold the nail set. Steady it with the 
exhaust wonderfully Write us — on o coupon — for fingers against the wood so that it will 
quiet. ee not slip; then make a decisive blow 80 hi 
HARLEY-DAvIDson Motor CompaNny that the nail goes down below the surface. fa 
cl ie H Department P. S. Milwaukee, Wis. After that it is easy to drive it as deep as " 
Sok heres wm Apres Demand for Harley-Davidson , Motorcycles gag oy ay pap ny , ie 
trating, pleasing ‘note lg Sy PS im Fig, 6 is shown how to draw plows} | 
ed, write us a letter — address Desk A 1. into position by the use of nails. The f 
nail is started at an angle from the higher 
piece, with a crevice left open between the u 
prmpomm rr rr ren rr emer me ! two until the nail has caught the second sl 
| HARLEY-DAVIDSON MOTOR CO., 1 member. When the nail is driven in, the 
1929 Single 1 Dept. P. S., Milwaukee, Wis. 1 joint is closed and the lower piece is . 
—the famous Interested in [] Twins; [ Single. Send literature. 1 drawn up into position. ‘ 
pot ver > Dilla It is well to bore a hole in the end of ‘ 
mount—has all the new Harley- ! Address ' the arid — Mag Fs a ms ; 
Davidson features. Sells at $235. : i bit and fill it with soap. Alter ee 4 
f. 0. b. factory. BP aim 0 9:05 Sap eine GES MER oe ouReNRND ED i tip of nails into the soap, the driving be- . 
comes much easier. te 
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Unique Triple Stand 
Combined with an 
Electric Lamp 


HE combination electric light and 

triple stand illustrated in Fig. 1 is a 
distinctly novel piece of furniture for the 
amateur woodworker who wishes to 
build something that cannot be duplicated 
in a furniture store. The trays may be 
used for smokers’ articles, books and 
papers, or sewing materials. The stand 
would also serve as a corner “whatnot” 
for the display of curios or art objects, 
especially as the shelves may be well 
lighted. As an alternative design, the 


shelves may be omitted and the top 
finished as at A, Fig. 1. 

Mahogany, oak or any wood of medium 
hardness may be used. The middle post 
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DETAIL OF 
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Fig. 1. Side view of the completed stand 
and a larger detail of the central post. 





should be made of a 134 by 1% in. piece, 
planed six sided and tapered from the top 
shelf to 1 in. across the flats at the top. 

The pendant base a should be six-sided 
and fastened with brads after the stand 
has been assembled. The top b may be 
fastened with a 5¢-in. dowel ¢ and glue; 
the 34-in. holes to receive the threaded 
pipe and wire d may be bored and the 
pipe and wire put in after the stand is 
finished. 

Make the three legs for the stands and 
the six stretchers, and cut the three 
shelves roughly. Make the lip e, Fig. 2, 
of 44-in. wood, cut in half circles to the 
correct size inside and 5 in. wide; round 
the inner edge, smooth and sandpaper 
the top of the shelf, locate the lip, glue it 
in place, and work the shelf with the lip 
down to the desired size. Taper the lower 





side of each shelfto (Continued on page 98) 
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The Fine Art of 
Sharpening Edge Tools 


HoME CRAFTSMEN have learned a lesson 
from experienced carpenters and cabinet 
makers. To keep their tools up to perfec- 
tion with smooth keen-cutting edges they 
use and heartily recommend the 


Carborundum 


REG.U.S.PAT.OFF. 


Combination Stone 


—because it is made of Carborundum, the manu- 
factured abrasive—hardest and sharpest. 












Carborundum is the 
Registered Trade 


pany for Silicon Car- 
bide. This Trade 
M 


—because it does “double duty’’—coarse side takes 
out nicks and quickly brings back the edge, i 
while the fine grit side is used for giving the Greedam Company, 
tool edge the finishing touch. ° 











Send for Booklet: 
“‘How To Sharpen 


” 











Order from Your Dealer 


THE CARBORUNDUM COMPANY = 
NIAGARA FALLS, N. Y. wee 

CANADIAN CARBORUNDUM Co., Ltp. r ‘ 

Nuacara FA.ts, ONT. 





REG. VU. &. PAT. OFF, 


ABRASIVE PRODUCTS 
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~ More than 


a through the surf, a swim to 
the raft—even then, she notices, 
his face still wears that sallow, half- 
clean look! 

For more than ocean waves are 
needed to make his face really clean. 
Pore-dirt hides in every face. 

All day long—onthestreet, even in- 
doors—the air teems with millions of 
tiny specks of sooty gray. These specks 
sneak right into the pores—get jammed 
tight under the surface of the skin. 

Once under, pore-dirt is there “for 
keeps” . . . unless you massage it free. 

at is why Pompeian Massage 
Cream was made. That is what this 
cream so Clearly proves to be true! 


Goes in pink—rolls out GRAY 


Below, in the circle, is a pers 
taken under the lens of a powerful 


Step out tonight 
with a face 
really clean — 
Pompeian 
clean! So fresh 
andruddy that 
she will say, 

“My, but you 
sure look well 
tonight! You 
never looked 
better in all 

your life!’’ 






POMPEIAN M 
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ocean Waves 
are needed... to rid him 
of that half-clean look 


Every inch of air,says 
the U. S. Weather 
Bureau, is alive with 
millions of tiny specks 
of soot. Motor puffs, 
chimney smoke, 
dusty streets — no 
one escapes! 





microscope, showing a section of any 
ordinary man’s skin after Pompeian 
Massage Cream has gone to work! 

See the dark marks? They're dried 
pellets of cream laden with pore-dirt 
now rolled free! Now the skin is clean 
— gloriously clean. 

Try it on your own skin! After a 
hard day’s work let this bracing cream 
bring to your face the freshness of a 
chap who's just had a few hours’ nap. 
There’s nothing like a pick-me-up 
Pompeian massage to make your 
friends say, “My, but you sure look 
well, old man!” 


Thousands of men benefit 
by our FREE offer 


Pompeian is 60 cents at any toilet 
goods counter. You're wel- 
come to test it free. Thou- 
sands of men have been 
convinced this way. Please 
take advantage of the cou- 
pon. Mail it... now! 


ASSAGE CREAM 











Dept. go1-I 

The Pompeian Company,  ——— 
595 Fifth Ave., New York. 
In Canada: 72 St. Ambroise St., Montreal. 
Gentlemen: Please send me a free trial Street —-- — 
tube of Pompeian Massage Cream . . . 
enough for two cleansing, invigorating ; 

ial massages. City State 
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Unique Triple Stand _ 


(Continued from page 97) 


5% in. thickness at the edge, including the 
lip. Leave the central portion 5 in. thick 
where the 4-in. round block f is to be 
glued. 

Bore a 3-in. hole to receive the pin g, 
Fig. 1, though two 34-in. dowels may be 
used if preferred, which will allow the top 
of the leg to be made square. 

Note that the screw holes h, Fig. 2, of 
the stretchers are driven slantingly each 





WIRE SHADE FRAME 


DETAIL OF SHELVES * 
” st 


Qe. % 
ae. eee 7 
ao 
Ss 
IF DESIRED STRETCHERS MAY BE 


FASTENED WITH 3” NO.10 SCREWS AS 
AT J INSTEAD OF DOWEL AND SCREW 


hops Fad A 
}+—— 51%" (veriFy)—> 
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DETAIL OF : |S 
STRETCHERS | t= 
= Coe y 

Salcins tale 


Fig. 2. Plan view of the stand and the method 
of constructing the shelves and stretchers. 


way to allow a 1\-in. No. 6 screw to be 
driven easily. Glue each leg with its 
stretchers to the post. Fit each shelf in 
place and drive brads through the shelf 
into the post as at k, Fig. 1. 

Sandpaper and prepare the wood for 
finishing in any desired way. The light 
fittings may be secured of any electrical 
supply company. The shade frame may 
be bought or made of 7;-in. coppered soft 
iron wire and covered with silk, parch- 
ment or other materials, and the whole 
supported from the top of the double 
light socket. —C. A. K. 


A BADLY misshapen and hardened paint 
brush may respond to acetone or other 
cleansing treatment, but usually the 
result is far from satisfactory. Often 
badly bent bristles may be remedied, after 
the paint has been cleaned out, by soak- 
ing them in warm water until they become 
soft and flexible. Brush the moisture out, 
draw the bristles to the desired shape at 
the end or edge, and fold stout wrapping 
paper around them to hold them in 
place until they have dried thoroughly. 
Rinse the brush in clean water before 
using it to remove all traces of soap. If 
the bristles are still out of shape, repeat 








the wrapping paper process. 
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‘Toy Hydroplane Travels 


at Great Speed 
By Ht Srptey 





TS great power and extreme lightness 

give this toy hydroplane surprising 
speed. It is literally a mosquito among 
water craft. 

Use 3%-in. white cork pine or similar 
light, soft wood for all parts except the 
rear propeller support, which is whittled 
from 34-in. stock in triangular cross sec- 
tion, tapered toward the top. Round 
the edges of hull, keel, rudder and other 


BRACE  CLEAT 


BOW LIFTS AS PLANE 
GATHERS SPEED 
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| PROPELLER 
DECK PLAN A SHAFT 


How the hydroplane is made. Note the wide 
step under the forward part of the hull. 


parts where streamlining will increase 
speed. The hull is very thin and will just 
support the power plant when idle, but 
under speed the bow will lift. 

Give the entire craft two or three coats 
of shellac, well sandpapered, and see that 
the propeller shaft does not bind. Pro- 
vision is made for a generous length of 
strong rubber bands, preferably of the 
kind sold for model airplanes, so that 
when well wound the hydroplane will 
travel for quite a distance. 

A somewhat similar toy could be built 
with the propeller at the bow. 


Fire Alarm Rings When 
Heat Melts Paraffin 


te YOUR home workshop is used by 
boys who may be careless about fire, 
or if you have any other reason for in- 
stalling a fire alarm system, you can do 
so at a trifling expense. 

All you need is a 


circuit of the type BELL CIRCUIT 
used for house door 
bells and one or TI TT ; | 


more sensitive fire 
indicators so 
placed that they 
will be affected by 
any excessive heat. 
These indicators 
are merely two 
contacts, such as a 
pair of stiff brass 
wires or nails, 
bridged by a brass 
plate, which is held firmly against them 
by a weight as illustrated. Before being 
put into position, the brass plates should 
be dipped in melted paraffin so that they 
are insulated from the supporting wires or 
nails. In case of fire the paraffin melts, 
the circuit is closed and the bell rings. 














BRASS 
LEAD OR IRON PLAT 





Wiring diagram and 
one of the alarms. 
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WILLIAMS OIL-O-MATIC IS HEATING MORE 
HOMES THAN ANY OTHER OIL BURNER 


WILLIAMS 


ILOMATI(, — 


HEATING 


Listed as Standard by the Underwriters’ Laboratories 


measures each drop of 
its efficient fuel! 


| ice is never left to chance in the new Model J 
WilliamsOil-O-Matic. Like the carburetor of a fine motor car, 
Oil-O-Matic’s exclusive, patented metering device measures out 
each drop of fuel, and feeds these drops, one by one, into the atom- 
izing chamber. 

This is why your Williams Oil-O-Matic always burns perfectly, 
cleanly, without a trace of soot or smoke. Such efficient combus- 
tion of heavy fuel oils would be impossible without Williams 
Oil-O-Matic’s exclusive fuel metering and atomization. 


Model J Williams Oil-O-Matic is Quieter, Simpler, Handsomer 


Thousands upon thousands of Williams Oil-O-Matics have been 
in continual satisfactory use for years—many more than any other 
make. Enthusiastic Oil-O-Matic owners have assured us repeat- 
edly that nothing finer could be desired. Yet the new improved 
Model J Williams Oil-O-Matic is more efficient. 

The new improved Model J Williams Oil-O-Matic is quieter, 
for mechanical noise has been removed—the ball-bearing motor 
is cushioned in live a are machined to the utmost 
——_ limits of accuracy—design has been simplified, making 

odel J a handsome, efficient heating unit. 


Easy for Anyone to Own a Williams Oil-O-Matic 


With Williams Oil-O-Matic convenience, with its even, constant 
temperature, why put up with the work and worry of coal heat- 
ing? Why not save laundry, cleaning expense, doctor bills, and 
actual money by buying an Oil-O-Matic now. 

The cost of Williams Oil-O-Matic Model J is extremely mod- 
erate. A small initial payment puts it to work in your home 
with convenient, easy payments. 











new efficiency 
—new economy 





Williams Oil-O-Matic 
Model J 





I mportant 
Book FREE 


The coupon at right will bring 
an interesting booklet, ‘‘Oil 
Heating at Its Best.’’ It's free— Nome 
no obligation. It contains the 





Williams Oil-O-Matic Heating Corporation P.S.8-9 
Bloomington, III. 


Please send me your free booklet, ‘‘Oil Heating at Its Best.” 











facts you ought to know before Street and Number 
you buy any oil-burner. Clip and 
mail the coupon NOW, City State.—- ae 





© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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SOUTH BEND LATHES 


Back Geared Screw Cutting 
Precision Lathes 


For Tool Room 
Manufacturing Machine Shop 
Repair on tae Station 


Si pe 





Two Tables for aan Two 
Wood Turner V 





(Continued from paye 88) 
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Fig. 5. | 





































































































the end t 
Care must 
11"x4’ New Model Precision Tool Room -Lathe with 
Countershaft and Regular Equipment.... w ee — ‘335 ey 
P 
dadoes (gi 
Other Popular Selling Sizes Fig. 3. Book-trough end table made of maple Remember 
an staine a fic antique amber color, 
Prices with Countershaft and Equipment agen 
Size of Shipping Standard Quick If, for the sake of simplicity, it is desired to oe tigh 
187 x8’ Ouick Ch G Lathe Weight Change Gear Change Gear omit the wing, a table catch may be bought The shay 
Motor = — od 5908 9"x3’ 490 lbs. $235. $270. and fastened to the underside of the top in bei 
~aeiaed Fea Fi > may be joi 
11 x4’ 725 Ibs. $300. . such a way as to lock the top to the upper rail the two en 
> 13"x5 1110 lbs. $352. $402. when the top is in the horizontal position. lue is dry. 
+ Ror Pe _ $430. $490. A line of inlay near the edge of the top and aot by j 
x 75 Ibs. $480. $540. an insert in the center will add to the decora- dt 
: tive quality of the table if it is to be stained and + - 
Easy Payment Plan — 10 Months to Pay | varnished. Similarly, an art transfer (decalco- % in. squi 
Small down payment, balance in 10 equal monthly - mage Fig ——, sok toadins been at = 
” ’ " me i ; .-'s e che 
9'x214' Junior Pan ty py $150 ee ph wag can purchase through your nearest enamel. The application of inlays, which is not both thes 
at all difficult, was described in an article in preference 
FR PopuLar Science Montuty for February, d 
EE— — Catalog No. 89A | 1927, and the use of transfers in the July, 1927, i. a 
describing 210 sizes and types of NEW MODEL | issue. was follow 
South Bend Lathes. Check squares below, indicating The end table, Figs. 3, 4, and 5, requires the 
8 q when dry 
lathes in which you are interested. | turning of four legs. (Continued on page 101) A coat of 
; 
0 9” Junior Lathe 0 New General Catalog ae = 
0 11” Lathe No. 89A ee Seuid w 
22 quid wa: 
0 13” Lathe 0 “How to Run a Lathe,” 1 2 soft sheen 
ee ee 0 16” Lathe price 25c iat The s 
Brake Drum Lathe 0 18” Lathe O Brake Drum Lathe Circular i= scttes o1 
Handles all Srehe Drum work with- an early 
t . ~ 
et rims" sg7g SOUTH BEND LATHE WORKS | 4 — 
| A eer and ° 
No. 2 Lathe, Capacity. 36° $65 Q eens % 
CC Ee eee eee 
No. 3 Lathe, Capacity 42” Diameter 850 E. Madison St., South Bend, Ind., U.S.A. _ T 
Price on Application r 
Carried in Stock by Machinery Supply Dealers in Principal Cities Throughout the World _ 
ATLANTA, GA.—Fulton Suppiy Co., 70 Nelson St. NEW ORLEANS, LA.—Oliver H.VanHorn Co.Inc.,522-534 Camp St. 2 1! 
BALTIMORE, MD, — Carey Mach. & Supply Co., 119 E. Lombard St. | NEW YORK CITY, N.Y.—J. E. Beggs Co., 183 Centre Street 
pes ogre ALA.—Moore-Handley Hdwe Co. -2ist & Ave. “‘A"’ OMAHA, NEB. —Interstate Mach. & Supply Co. ; 1006-10 Douglas St. 
BOSTON, MASS.—Joseph Beal & Co., 465-71 Atlantic Ave. PHILADELPHIA, PENN, — Delta Equipment Co., 148 N. Third St. 2 2 
CHICAGO, ILL.—Scott Bansbach Mach. Co,, 130 3. Clinton St. PITTSBURGH, PENN. — Somers, Fitler & Todd Co., 329 Water St. > 7 
G&NCINNATI, OHIO—The E. A. Kinsey Co. , 835 Fourth St., W. PORTLAND, ORE.—The Portland Machinery Co., 62-4-6 First St. . Be 
CLEVELAND, OHIO—Clark Machinery Co,, 1235-45 St, Clair Ave. | PROVIDENCE,R.J.—The E.A.Eddy Mach. Co., Eddy & CliffordSts. | | = 
‘DALLAS, TEX.—Huey & Philp Hardware Co., 1029 Elm St. ST. LOUIS, MO.—Blackman-Hill & Co,, Inc., 1513 N, Broadway iz | 
VER, COL, — Hendrie & Bolthoff Supply Co., 1621 17tb St, ST. PAUL, MINN.—Robinson-Cary & Sands Co,,4th & Wacouta Sts. Fy . 
IT, MICH.—Lee Machinery Co., 6318 E. Jefferson Ave. SAN FRANCISCO,CALIF.—C. F. Bulotti Mach. Co., 829 Folsom St. 1h 
HOUSTON, TEX.—Wessendorff, Nelms & Co,, 817 Preston Av. SEATTLE, WASH. — Perine Machinery Co., Inc , 209 First Ave., S. : 41 
KANSAS CITY.MO.,—H.J.Brunner Mach. Sup.Co.. 1512GrandAv. | TOLEDO, OHIO—The Kirkby Mach.& Supply Co., 20-22 St, Clair St. 5 oe END TABLE 2 
LOS ANGELES, CALIP.—Eccles & DaviesMach. Co., 3208. San Pedrost. MONTREAL, QUE.—Can. Fairbanks-Morse Co., 84 St. Antoine St. 2 
MIL" /AUKEE, WISC.—Western Iron Stores Co., 145 W. Water St. TORONTO, ONT.—A. R. Williams Machinery Co., 66 Front St., W. 4 3 1 
| 6 -———~ 9 
¥ = 1 
fil [i 
A definite program for getting ahead financially will be found :t 








i DEAD CENTER 
on page four of this issue. | ) L a || 
j = 3 See acs: — 
Shie 

































































Boice-Crane Machines for Real . —-4— or | 
Mechanics who KNOW machinery choose SKEW CHISEL T REST N 
© Me c h an i cs Boice-Crane machines for their workshops. *, \ | spré 
They appreciate the tremendous advantages of individual ma- 7" 
chines—a saw for sawing, a lathe for turning and a jig or band projects 
saw for fancy curves. Once mounted on your bench they are set up " shield c 
for good and ALWAYS ready for work. You waste no time changing Le, YY Fig. 4. Front and end ° 
eect. an ane or oot. he ese tems. The FR ET] views of the book-trough window 
oO 01 =f) A, ° , e 
mob ives ten times the satisfaction, ro Kies. MS table and a diagram about si 
cal jis sew shown here and an 8” lathe. A full 1/3, hee double shaft mo- showing how the corners be pullec 
tor provides plenty of power. Get a Boice-Crane whi of real mech of the squared parts of particul: 
e world T- are usi ° 
tine Sure 21725 stock. Insert takes Sei" tite 46 dea. te by A Se oe see being us 
fram: . ° ‘ 
Geed, eupe hontn neers takes Ge ay | con. eee wage... Barto fremé with a skew chisel held tained 
ind 10c for new catalog **B’’ describi: f the. complete line of Boice-Crane circular flat on the lathe T-rest. ? 
saws. band saws, jig saws, lathes and jo purpose 
Ww. 8.4 J. E. Dept. | Ss. 9-D TOLEDO, O10 — 
@ This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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“Two Tables for the 
Wood Turner 


(Continued from page 100) 
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Fig. 5. Looking down on the inlaid top of 
the end table. The wood is bird’s-eye maple. 





| Care must be taken to have them exactly alike. 
In making the ornamental book-trough end 
pieces, it is well to square them and cut the 
dadoes (grooves) before shaping the edges. 
Remember to plane and sandpaper the two 
boards which form the trough before laying out 
the dadoes into which they are to fit, so asto 
to insure tight, workmanlike joints. 











ht The shaped ends, as well as the upper rails, 
- may be joined to the legs with dowels. Glue up 
al the two ends of the table separately. When the 
id glue is dry, complete the assembly of the frame- 


work by joining the two ends, the two long 


ils, and the two book-t h boards. W 
id m The intidenah ter aams of cleats about hy Corona leads 


X in. square, screwed to the inside of the rails 









































. flush with their upper edges. ; 
The choice of lumber and of the finish for h ll 

ot both these projects is a matter of individual In t e Co eges 

= preference. The end table illustrated in Fig. 3 

4 was made of maple and given an amber stain to 3 

’ Ae color of antique maple. The stain ORONA was the first port- Beautiful Colored Coronas 

" vas followed by a thin coat of shellac, which, shite eas tee cenieil ten cnliatiinn , pan 

mn “vas 4 P09 — = No. 00 steel — Wa ang ax teal g Now, in addition to the stand- 
coat of Clear brushing lacquer was next ap- een € leader ever . : 

: ; ; ; : ard black finish, we are offerin 
plied, and this was rubbed smooth with pow- since because it fulfilled these f asseniiietatnas : 
dered pumice stone and crude oil. A coat of h . f il a variety of attractively colore 

; liquid wax was finally applied and rubbed to a three requirements of a college Coronas. See them at your local 
soft sheen. ; typewriter: Corona store 

The seventh article in Mr. Hjorth’s It 1S portable—light, compact, 
series on wood turning will appear in easily carried—easily lifted out 
an early issue. of the way. Buy on Easy Terms 

Itisstrong.Coronahasanun- Corona is the portable type- 
| List of Materials equalled record for durability. | writer for you—at home—in 

—._ - « hai It is simple. Easy to use,easy — business—or in college. Get one 

Se ws oe to carry. Yet, in spite of com- __ now. Pay for it in easy monthly 

2 1% is isi Teiichete Gdn end pactness, lightness, simplicity, instalments. The coupon will 

-ms:s «» me Corona is absolutely complete— __ bring you full particulars. Mail 

1 % 14 = 14 _—_ Support standard 4 row keyboard—12- it! Or phone our local represen- 

1 % 25 25 Top ‘ 4 y P ° P ° P 

: 1 pair 2 Fast joint butt hinges yard ribbon—full width car- tative and he will gladly leave a 
For End Table riage—every improvement mod- _— Corona at your home for you to 
1 . . . . 

2 s 213 10° Rails ern skill can apply to a portable examine at your leisure. No obli- 

1 5) 13° _ ton typewriter. gation. 

2 % 868% 8 Sidepieces 

: 2 : a - Lee 9 

4 «2: rou . 2 
ge a G00 LC Smith & Corona Typewriters Inc 
a || / imensions are in inches. 
| Established 1903 Sales offices in principal cities of the world 
Shield for Paint Spraying pinieineiaisnieidininaseuibinaiseiiiitiahaidaaiamnasemaiamann = 
, 

OT having a separate room to use when - sth 2 , ae z 
oe homemade furniture and school ' LC — ae ee eee tl eN.Y 
projects constructed by boys, I found a good | | ee ee ee ; 
shield could be made from a large discarded | {| . . H 
window shade. I hung the shade on the wall ‘ Please send me your latest literature showing H 
about six feet from the floor so that it could | ! the new Duco finished Coronas in actual colors. ' 
bepulled down behind the painting table. Itis | | : 
Particularly useful when spraying lacquer is | | Name . 
being used. When a large shade cannot be ob- |_| ; 

; tained, two small ones will serve the same Cea ' 
purpose.—GrorcE A. Witson, Jr. Th ncncsninesenetenila ansehen 3 
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COUNTERS | 





Below is small Set-Back Ratchet Counter, ff 
which indicates one for each throw of the 

lever, moving through an angle of 45) 
degrees. Reset to 
zero from any fig- 
ure by turning 
knob. Price, $6.00. 
Also furnished in a 
Revolution Count- 
er. Write for our 


The pace that pays—in machine 
operation—is a little faster than 
‘‘routine.” Set it at a standard 
rate and keep it up by checking 
up with Counters. Step it up to 
a higher mark, as you develop a better 


machine or abetter operator. Makethe brown book of 
improvements register on a VEEDER- a for all 
machines. 


Root Counter. 


RANL—- RO nant sea 
HARTFORD, CONN. 

























































© “H & A” 
Wood Lathe 
WOODWORKING MACHINES aA. & — 
— OUNTED on heavy structural 
H Write for steel bed — vibrationless, accurate, 
Cabinet Prices on perfectly balanced—a wonderfully fine 
Sh tool at modest cost. Made with 3, 4 or 
op Saw Tables _—_§-foot bed; lete homesh ies 
s Band Saws furnished. Write for details. 
—— HESTON & ANDERSON 
otnters 
No. 10 Scroll Saws 809 Western Ave. Fairfield, lowa 
$290 
with Motor 









Exceptional Quality 


is found in every 


Gerstner 
Tool Chest 


For Machinists and 


m Toolmakers am 
which tells about them. Sed | 
H. GE 


RSTNER & SONS 
557 Columbia St., Dayton, 0. 






You ought to have 
this handy Parks in 
your shop. Compact, 
complete machine de- 
signed like a big production outfit at 1/5 the cost. 
Fits in a corner of your basement. Does any kind 
of cabinet or joinery work. Write for circular. 


The Parks Woodworking Machine Co. 
1547 Knowlton St., Cincinnati, Ohio 
Canadian Factory: 208 Notre Dame East, Montreal 


Up-To-DATE 12° BANDSAW 


Positively the latest development in band 

Send saw equipments.—In design, material and con- 
Fer struction it is unexcelled. It features a 45- 
Details degree tilting table. The entire frame is of 
© semi-steel. The steel-hardened ground shafts 


are micromically accurate giving perfect speed 
e information mail coupon below to-day. 
























and positive absence of vibration. For further 










7. 
®.- F.O.B. 
MAIL *, $3 500 Chicago 
THIS @ 
* ommtal Ill. 
for full par- * 


ticulars to Up-*« 
to-Date Machine %, 
Works, 2915 S.Wab-"s 


be purchased on the 
asis at $39.00, $10.00 


This saw ma 
time payment ) 
down and $10.00 per month. With this 






ash Ave., Chicago, Ill. ©, plan anyone can own a real Band 
M , Dept. 18. Without any @ Saw 
sharon td faraSee Toarives” © 
on and Saw, 
trial, also $10.00 down payment offer. “® 10-DAY FREE TRIAL 
Use this saw for 10 days at our 
Bs SEG CESTE5 dsc ccescecccse * expense. If not satisfied—return 
% express collect. 
Ye EN Rr 4 








Blueprints for Your 


Home Workshop 


(i blueprints can be obtained for 95 
cents a sheet. In some cases there 
are two or three sheets to one subject, 
The blueprints are complete in them. 
selves, but if you wish the correspondj 
back issue of the magazine in which the 
project was described in detail, it can be 
had for 25 cents additional so long gs 
copies are available. 
Popular Science Monthly, 
250 Fourth Avenue, New York 

Send me the blueprint, or blueprints, I haye 
underlined below, for which I inclose 


Std badennens GIB, « ¢.c6000c0s6cgee 
: Described 
No. Title inIssuesof Price 
1. Sewing Table Feb., °22 Se 
2. Smoking Cabinet *Mar., ’22 5c 
3. End Table *Apr., °22 25¢ 
5. Kitchen Cabinet *May, ’22 5c 
9. Arbor, Gate and Seats july, 22 5c 
10. Porch Swing Aug., °22 Se 
11. Bench and Tilt Table Sept., °22 Se 
13. Tea Wagon Nov., ’22 Se 
15. Workshop Bench Joen., "23 Se 
17. Cedar Chest *“Mar., °23 25¢ 
18. Phone Table and Stool ‘*Mar., ’23 25¢ 
19. Grandfather’s Clock Apr., ’23 25 
21. Colonial Desk *Apr., °23 Se 
23. One-Car Garage *May, ’23 25e 
25. Canoe Sailing Outfit july, 23 25 
27. Kitchen-Cabinet Table Oct., “_ 25¢ 
30. Tool Cabinet, etc. Jan., 24 25¢ 
31. Sewing Cabinets Feb., °24 25e 
33. Dining Alcove Apr., °24 25 
34. Garden Trellises May, ’24 5c 
37. Simplified Bookcase Dec., °'24 25¢ 
39. Salem Chest of Drawers *Feb., °25 25e 
41. One-Tube Radio Set May, ’25 25¢e 
42. Three-Stage Amplifier *June, °’25 25¢e 
43. Four-Tube Receiver *July, 25 5c 
44-45, Pirate Ship Model *Feb., 26 50 
46-47. Galleon Ship Model May, °26 50c 
48. Sailing Yacht Model *July, °26 25c 
49. Broom Cabinet Aug., °26 25 
50. Airplane Model (Rise-off- 
ground tractor, 36in.) ‘*Sept., °26 25c 
51-52-53. Clipper Model, 
Sovereign of the Seus *Oct. 26 75 
54. Five-Tube Radio Set Oct. "26 25¢ 
55. Five-Tube Set—Details ‘*Oct., °26 Se 
56. Bird and Animal Toys Dec., °’26 Se 
57-58-59. Constitution Ship 
Model (‘‘Old Ironsides’’) Jan., "27 75¢ 
60. Welsh Dresser , Mar., ’27 25¢ 
61. Viking Ship Model—Hull Apr., ’27 25¢ 
62. Viking Ship—Details pr., °27 25¢c 
63-64. Toy Motor Boat, 29 in. 
long hull May, ’27 50¢ 
65. Six Simple Block Puzzles June, ’27 25 
66. Ship-Model Weather Vane Aug., ’27 25e 
67. Toy Model of Lindbergh’s 
New York-to-Paris Plane Aug., 27 25e 
68. Magazine-Rack Table and 
Book-Trough Table Sept., ’27 25e 
69. Flying Model (3 ft.) of 
Lindbergh’s Monoplane Oct., °’27 25¢ 
70. Console Radio Cabinet Nov., ’27 25c 
71. Console Cabinet—Details Nov., ’27 25 
72. Doll’s House Dec., °27 25e 
73. Doll’s House Furniture Dec., °27 Se 
74-75-76. Santa Maria Ship 
Model, 18 in. long hull Dec., °’27 75¢ 
77. Simple Pier Cabinet and 
Decorative Wall Shelves Jan., ’°’28 
78. Simple Treasure Chests Feb., ’28 
79. Electric Radio Set Feb., ’28 
80. High Power Unit for Elec- 
tric Radio Set Mar., ’28 
81. Low Power Unit for Elec- 
tric Radio Set Apr., ’28 
82. Simple Single-Stick Air- 
plane Model (30-in.) Mar., ’28 
83-84-85. Mayflower Model Apr., ‘28 


86. Racing Airplane Model 
(35-in. twin-pusher type) May, ’28 
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87. Seaplane Model (30-in.) June, ’28 
88. Simple Modernistic Stand; 
Modernistic Bookcase Aug., ’28 
89-90. Bremen Scale Flying 
Model (3-ft.) Aug., ’28 
91. Modern Folding Screens Sept., ’28 


92. Simple Baltimore Clipper 


Ship Model (8 in. long) Sept., ’28 25¢ 


*Magazine only out of print. | 
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simple means for testing materials. 
While it is true that the old- 
fyshioned buyer of such raw materials as 
ints and varnishes, bulk foods, steels 


| 


can be (annie mea furnishes a cheap and 
| 


Pledge to the Public 


Thave and brasses, fuels anu cements was satis- Used Car Sales 

mo fed to lay out his money “by guess and on 

f by gosh,” the hard-boiled modern busi- : -cuously marked withi 
ness man trusts no label but, before Every used cars rrer and that price, just ast 
gending a nickel, sends a sample from Price in eae y cars, is rigidly maintained. 


3 j . price of our new 
each delivery to a commercial chemist. ‘nobiles which are sold 


Many home workshop chemists do not All Studebaker auto’ oon. gunmel 
realize the number of simple chemical - as CERTIFIED CARS have tee 


tests that they can apply to the numerous 
materials they themselves buy and so be 
enabled upqn a smaller scale to spend 


trotoluol,” “‘tetraethyl lead,” and 
“sodium chloride,” by which the pro- 
fessional chemist designates the solutions 
wih which he works; but these names 
usually are worse than the substances. 
For example, when a chemist tests dis- 
tilled water from some drug store, service 
sation, or laundry, to determine its 
suitability for use in radio or auto 


itioned, and carry 2 
Paap ter of defective parts 


service on adjustments. 


that the car has not 
meantime. 
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30-day gua’ ae 


of a used car may drive it 


F —new or . 
car in stock—ne been damaged in the 


this 
famous 


their money as scientifically and economi- Every i : for any 

ally as the buyer for a big corporation. 3 for five days, and Ap mene = money 

Amateur chemists are sometimes fright- turn it poe ees of any 

aed by the long names, such as “trini- paid as a credit on the Pue'd. (It is assume p L E DG ie 


removes 
all risk 
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2c} | | batteries, he employs two reagents—ten 
yse| | |percent silver nitrate and concentrated , _ 
Svesiic acid. Any radio or aute fen At last, a real guide, to help you _ condition, how to learn the year 
25 Tile the sees tests, The sliver niteate save money in buying a used model, how to set a fair price on 
can be obtained from a drug store. The car—and yours for the asking! a car offered you by a friend, 
Fe } J |thioglycollic acid is made by a manu- “How to Judge a Used'‘Car” has what speedometer figures show, 
3se facturer of kodaks and may have to be been written out of the experi- how to avoid “orphans,” what 
ordered through a photographic supply ence of men who buy thousands code prices mean—why you get 
Ste | J | house. of used cars for resale—in 32 _ five days’ driving trial on a used 
25¢ : , , interesting pages and 19 pic- car backed by the famous Stude- 
E T 4 4 ° 
ou cag Bgl yoy soos, sane tures these experts show you baker Pledge. Much of this 
iia chlccide or table salt, which is the step by step how to pick a good __ trade information has never be- 
vse | |commonest contaminating element in used car at lower cost! In a few fore been made public at any 
|| |water. This salt, when introduced into months’ time this booklet has price—now the coupon below 
4/1} | your battery, breaks down into hydro- guided 137,000 motorists in sav- __ will bring all of this expert coun- 
ase | # | chloric acid, which attacks the plates. To ing money in buying motor cars. sel to you without cost. 
r5¢| | | Tun the test, pour about one quarter of a Send the coupon now for your Before you buy or trade a used 
glass of the water to be tested into a clean free copy. car it will pay you to read this 
rs ily glass and then add a few drops of This valuable free book ex- free book, “How to Judge a 
a5c| 4 | Silver nitrate. Stir and look through the ao : : ” 
7 : plains in a simple, graphic way Used Car,’”—use the coupon 
me water against a black background. In the Lees $0 tien @ uned eats aetna bel , 
a _ of even a trace of salt, a milky judg . oe See 
opalescence appears. ° ° 
25¢ Thioglycollic acid is a standard reagent Mail This Coupon Today! 
Te = testing for dissolved iron in water. -- 
25e ron in battery water probably comes 
ae m iron pipes or from poorly tinned | | “Ean tn een ee | 
2sc|§ | Containers. In the battery it deposits on ° : ‘ . “ ” 
i aiintes and seriously decreases the dis- ! Please send me my copy of your valuable free booklet, ‘“‘How to Judge a Used Car’’. 
a | | | charging efficiency. To test for it, thor- Name 
ase| | | 0ughly clean the glass in which you tested ls 
print. | for salt, and then pour into it the same wanes 
amount of the water to be tested as in the (a ee LTE State...... | 
sil Previous test. Add one drop of thiogly- Lo 





collie acid and then half a teaspoonful of 
ordinary household ammonia. In the 
Presence of even a trace of iron in the 
water, a tint ranging from pink to laven- 


der will develop.—W. H. Hammonp. 
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T IS easier to build a new house than 
to keep it looking new. Time and the 
elements soon produce a_ subtle 
change, which advertises its increas- 

ing age only too plainly. 

Fire excepted, water in the form of 
rain or melted snow or ice is the most 
relentless destroying agent. On the out- 
side of the house it streaks the paint 
and rusts the blind hangers, catches, 
and other iron hardware and even the 
flashings, if they are tin. Sometimes 
the dampness discolors clapboard nails 
under their coat of paint. It creeps into 
the house in unexpected ways and soils 
the plaster and wall paper; it may even 
warp the flooring. 

Next to water, changes in temperature 
play a large part in aging the appearance 
of a house, for they produce a continual 
slow movement of the timbers and all 
other building materials. Natural shrink- 
age, too, aids in cracking the plaster, 
drawing the floor boards away from the 
baseboards, and causing doors to stick. 
Constant vigilance on the part of the 
home owner is necessary to prevent such 
damage, if possible, and to repair it 
when it occurs. 

It is not, however, the purpose of this 
article to deal with the obvious require- 
ments—periodical painting, papering, 














Fig. 4. Any tin flashing around the chimney 
or elsewhere should be kept well painted. 








Urges Everett Eames, 
Who Explains How to 
Combat Many Common 
Defects—Leaks under 
Windows and Cracks 





waxing floors, and the like—but rather.to 
point out a few of the obscure and often 
neglected details. 

One of the most difficult places to make 
water-tight is the joint between the 
chimney and the roof, particularly at the 
angles formed by the cricket (Fig. 4), 
which is the small snow and water de- 
flector behind the chimney. Many build- 





Fig. 3. How a molder’s slick is used to smooth 
and round out patching plaster in a corner. 


ing ordinances insist that the chimney 
must be at least one inch from all “wood 
or other combustible substances,” and 
this necessitates bridging with metal the 
gap where it passes through the roof. 
Copper should be used, but if the house 
has been built by a speculative contractor, 
painted flashing tin is probably serving 
this important purpose. The mere bend- 
ing of the tin cracks the paint, with the 
result that rust immediately starts to 
form. As soon as it is observed, apply 
paint having a red oxide of iron or a red 
lead base. Indeed, it is advisable to paint 
any other exposed tin flashing in roof 
valleys or around dormer windows in the 
fall whether it seems to need it or not. 


ANY owners of new homes, after the 
first heavy rain accompanied by a 
strong wind, are surprised to find streaks of 
water running down the wall paper below 
the window sill (Fig. 1). The exact point 
of entrance is often hard to locate, but a 
glance at Fig. 2 will show one inlet to lie 
between the outer window sill and the 
inner sill, or window stool. This is be- 
cause the underside of the inner sill was 














Fig. 1 (at left). Water often leaks in and 
unsightly discolorations on the walls of a Toom, 
Fig. 2 (above). The cause is likely to be a crack 
between the window sill and the inside 
which is a molded wood strip resting on the sij, 


not painted, and the wood warped o 
curled upward. A passage from 4 tok 
in. wide is frequently found between the 
two sills, and through this the water js 
driven after passing under the lower sash, 
The remedy is a heavy coat of white lead 
followed by two coats of paint. Before 
painting, some of the unthinned lead 
should be forced into the opening witha 
knife to serve as a super-putty. 

The cracking of plaster on the walls 
and ceiling is usually the first evidence 
that the timbers and siding are drying 
out and are in motion. Unless metal lath 
has been used, the worst cracks occur in 
the corners of the room or around the 
window and door openings. No other 
disfigurement produces such an appear 
ance of dilapidation as cracked plaster, 
and artists seldom picture a home of 
poverty without including a patch of 
broken plaster. Usually these cracks ar 
not over 3% in. wide and can be obliterated 
easily. The best way is to cut them out, 
that is, first make them wider with a tod 
made from an old file, and then fill them 
with hard patching plaster, which is ob 
tainable at any hardware or paint store, 
The smoothing is most easily done witha 
molder’s slick, although a mason’s small 
trowel can be made to serve. The corners 
can be rounded with the point of the slick 
as shown in Fig. 3; in fact, it is a good ides 
to make over all (Continued on page 105) 














Fig. 5. What Mr. Eames calls the “heart of 
the house’’ — the furnace — requires care. 








giitting t 


-_~ he 
the fu 
apparatus 
Of course 
when all } 
oil-fired f 
ment will 
heater its 
perfect 
asbestos ¢ 
discolorec 
asbestos 

can be « 
plumbing 


_| addition | 


After t 
filled up, 
the boiler 
prepared 
Three pe 
will be { 
largest hi 

For re: 
iron part 
brushing 
it not or 
can be w 
out dam: 

When 
stalled, 
steam pi) 

mu 
cement. 
alter a y 
| many of 
asbestos 
joint wra 
in Fig. £ 

a 
more de: 
new and 

07 
even in 


Op ran 
at almo: 
culvert | 


| the end 





are plac 
aa 


aber, 19 








september, 1928 





— 
Keep Your House 
Looking New 


(Continued from page 104) 


mers in this way on account of the 
ter ease in cleaning them. Hospitals 
ge always plastered with well rounded 


ks in papered walls cannot, of 
, be filled in until the time comes to 
r, but the damage may be con- 
by pasting a strip of wall paper 2 
ig. wide the full length of the crack. 

One other noticeable effect of shrinkage 
is the gap which appears between the 
haseboards and the flooring, even when 

in. quarter-round molding has been 
ysed in the angle. The only solution is to 
remove the small molding in the entire 
rom and substitute 34- or even 1-in. 

er-round, depending upon the width 
of the opening to be concealed. The 
molding should be finished to match the 
baseboard before being nailed in place. 
In order to do a good job, the amateur 
mechanic should use a hand drill to 
make holes for the brads so as to avoid 
glitting the molding. 


™ heart of the house is in the cellar— 
the furnace. ‘This important piece of 
apparatus is seldom properly cared for. 
Of course, until that millennium comes 
when all houses are equipped with gas- or 
oil-fired furnaces, a neat appearing base- 
ment will be hard to maintain, but the 
heater itself should be kept in as nearly 
perfect condition as possible. If the 
asbestos covering has become cracked and 
discolored, it may easily be repaired with 
asbestos cement. This material, which 
can be obtained at any hardware or 
plumbing supply store, requires only the 
addition of water before being used. 
After the cracks and holes have been 
filed up, the former white appearance of 
the boiler may be restored with a coat of 
prepared white water paint or calcimine. 
Three pounds mixed with boiling water 
will be found sufficient to refinish the 
largest heater. 

For restoring the discolored or rusted 
iron parts, a coat of high grade black 
brushing lacquer makes a lasting finish; 
it not only retards further rusting, but 
can be washed free of ashes and dirt with- 
out damage. 

When the heating system was in- 
stalled, the asbestos covering on the 
steam pipes was carefully joined, wrapped 
with muslin, and sealed with asbestos 
cement. An inspection of these joints 
alter a year or two may show openings at 


‘|many of the joints. To repair these, the 


os cement is resorted to and the 


‘joint wrapped with brass binders as shown 


in Fig. 5. These bands can be obtained 
from a plumber. They are in reality 
more decorative than useful, but give the 
new and finished appearance that every 
owner should strive to maintain, 
even in the cellar. 


Qtp range boilers, which can be bought 
atalmost any junk yard, make a good 
culvert for use under a driveway. After 
the ends have been cut off, the tanks 
are placed end to end.—W. W. S. 
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Set-Back Book SHELVES 
See LePage’s Book, page 9 





PiLymMoutTH Buitt-IN CHINA CLuSESL 
See LePage's Book, page 6 


12 NEW 


Job Plans, Too! 


There 


is, of course, a limit to what we 


can give in LePage’s New Third Home 


ork 


Shop for only a dime. But we 


realize many men want additional proj- 


ects. 
These 
They 


Hence our 12 new Job Plans. 
also were made by Mr. Klenke. 
are projects that require more 


elaborate presentation than we can give 
in our book. Each Job Plan presents 
one project on a single large sheet oi 


paper. 


dime. 


Each is well worth its price, one 
Look over these projects and 


order those you want by number (see 
coupon), enclosing 10 cents for each. 


16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 


E 


Sheraton Writing Desk 
Sheraton Desk Chair 

Colonial Hanging Book Shelves 
Smoking and Reading Cabinet 
Colonial Mirror 

Tea Wagon 

Telephone Cabinet 

Stool for Telephone Cabinet 
Manual Training Work Bench 
Home Worker’s Tool Cabinet 
Spanish Galleon 

Vanity Table 


AGE'S 
GLUE 


Handiest Tool in 
Your Work Shop 
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will show you 











CHESS AND CHECKERS TABLE 
See LePage’s Book, page 15 


LE PAGE'S NEW BOOK 


how to make 


20 attractive pieces of furniture 


Yes, a New Book, just 
printed, the third in the 
series of LePage’s Home 
Work Shop Books. New 
and better designs.. 
Made by an expert. 
Complete, easy-to-follow 
directions for making 20 
attractive piecesofhouse- 
hold furniture. Any man 
handy with tools can 
easily make these hand- 
some, useful articles 
right at home. 


Big Improvement 


The first LePage’s Home 
Work Shop Book, two 
years ago, sold 30,000 
copies. Last year the 
second book sold 55,000 
copies. That’s popular- 
ity for you. An enor- 
mous quantity for books 
of this kind. Now the 
third new book is better 
yet. Of its 20 complete 
projects, 17 are entirely 
new and never offered 
before. 


Each project is pre- 
sented in three parts—a 
photographic illustration 
of the finished project, a 
complete dimension 
drawing of its parts, and 
simple easy-to-follow, 
step-by-step directions. 


This year the designs are 
divided into three groups. 
One group is based on famous 
old colonial pieces. Another 
group follows the furniture in 
popular demand for American 
homes of today. The third 
group is known as modernis- 
tic furniture, showing the in- 
fluence of the modern sky- 
scraper set-back architecture 
of New York City. To buy 20 
such pieces would cost about 


MAIL THIS COUPON 


$1000. You can make them 
fora fraction of that. And yet 
be the owner of truly fine 
furniture. 


Designed by Expert 


All the designs, dimension 
drawings, actual pieces and 
hotographs were made by 

illiam W. Klenke, Instruc- 
tor in Woodworking, Central 
Commercial and Manual 
Training High School, New- 
ark, New Jersey. Also the de- 
signer of the first two Le- 
Page’s Books. Each project 
and the direction for making 
it are perfectly practical. 


In addition to the three 
pieces shown above, the book 
includes the following: Cape 
Cod Chest of Drawers, Alexan- 
dria Nest of Tables, Old Salem 
Ship's Cupboard, Lady Wash- 
ington Sewing Cabinet, Modern- 
istic Desk, Table, Folding 
Screen and Fire Screen, 
Smoking Table, Caned Side 
Chair, China or Book Cabinet, 
Book Trough and Magazine 
Stand, Magazine Carrier, 
Vanity Case, Book Stand, 
Fernery Stand and Folding 
Sewing Screen. Where else 
could you get complete direc- 
tions for making all these for 
only 10 cents? 


Send 10 cents for this 
NEW LePage’s Home 
Work Shop Book 


Simply use the coupon below, 
sending it to us with 10 cents 
in coin or stamps and we will 
at once send you a copy of 
LePage’s New Third Home 
Work. Shop Book, postage 
paid. Address: LePage’s 
Craft League, 608 Essex 
Ave., Gloucester, Mass. Tear 
out coupon, so you won't 
forget it. 





LePage’s Craft League, 


send a copy of this book to: 





608 Essex Ave., Gloucester, Mass. 


Gentlemen: Enclosed please find 10 cents (coin or stamps) in pay- 
ment for LePage’s New Third Home Work Shop Book. Please 


Please also send the following Job Plans 
(indicate by number those you want. See column at left), for each 
of which I enclose an additional 10 cents. 




















Wake It Fast 
UseA 


TRIMO 


Pipe work is minutes faster 


with a TRIMO Pipe Wrench 
because of TRIMO quick 


work features. 


The adjustment, once made, 
stays put. 


The nut guards 
keep the adjust- 
ing nut from ac- 
cidental rota- 
tion. 


Replaceable _ in- 
sert jaws, and 
rounded lock- 
proof threads are 
found on every 
genuine TRIMO 
Pipe Wrench. 





TRIMONT MFG. 
CO., INC. 


Roxbury (Boston), 
Mass. 


When You Want a 
Pipe Wrench 
Buy a 


TRIMO 








© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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How to Modernize 
Old Furniture 
with Paint 


By Berton ELLIOT 


at least one dresser finished in golden 
oak, which was once universally pop- 
ular but is now entirely out of style. 
Perhaps no more profitable opportunity 
exists for improving home furnishings 
than by refinishing one of these old- 
fashioned dressers, together with a 
couple of chairs and whatever bed is in 
the room, into a modern bedroom suite. 
This may be easily done with pleasing 
colors of lacquer 
or enamel and the 
judicious use of art 
transfers or stencil 
designs. The cost 
is slight compared 
with the transfor- 
mation wrought or 
the price of a new 
suite of furniture. 
Often there is 
an ivory bedstead 
in the house that 
can be made the 
nucleus of an ivory 
set, or a bedstead 
in some other color 
you would like to 
match in refinish- 
ing the dresser and chairs. If some en- 
tirely different color scheme is desired, 
the bedstead may be refinished along 
with the other pieces at no great cost. 
The decoration of painted furniture 
depends largely upon the design of the 
piece. The illustrations show several typ- 
ical methods, which will enable one to 
work out an appropriate effect. In choos- 
ing a ‘color scheme, consider the wood- 
work and wall decorations of the room, 
as well as the color preferences of dad, 
mother, sister or brother, or whoever is 
going to occupy the room. Ivory trimmed 
with apricot is an especially pleasing com- 
bination. Turquoise blue, jade green, 
Italian blue, rose and tan are also good 
trim colors; in fact, almost any color may 
be used asatrim withivory. Lettuce green 
body color, trimmed with cream or gold, 
is a pleasing and restful color scheme. 
Two-tone effects 
are especially 
good in greens or 
browns. 
Chinese red 
trimmed with 
black, turquoise 
blue trimmed with 
ivory, Indian yel- 
low trimmed with 
—_—— black, forest green 
eo S| trimmed with 
twilight blue, and 
black trimmed 
with orange are 


[: A great many houses today there is 












































Fig. 1. A simple form— 
the trim color follows the 
top molding and the strips 
between the drawers. 





























Fig. 2. Stippled effects, 





either pounced or sprayed 
on, are sometimes used 
with very good results. 


saucy combina- 
tions that will de- 
(Cont. on page 107) 
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at last, here is a real aluminum model rplan 
BOYS that really — And at a small oa 
Ving canons 18 in. fuselage 12 zie on 
ru 
be oz. ae Wheels, 
This is a practical, simple, real. model pl 
whole visa fun for the moderate cost. Wine alkane fives yeaa 
tion makes a sturdy plane that will stand a lot of abuse, ik, 
outfit ig mounted on cardboard with all parts plainly iy marie 
and full instructions for assembly. Pliers only sol 9 
Complete — ge bolts. gu. —, wing an ay, 
covering material, only stpaid an 
$ for $4.00.) Dostpai ywhere | oa U.S, 
Great fun, learn how to make and fly airplanes. Order now, 
Jobbers, dealers and schools write for net prices, 
The illustration below shows set mounted complete ready f 
assembly. Small cut above shows all metal skele: fe 
covering and the large diuctration, ae cut of fini Nohed eat” 





The Mount Carmel Mfg. Co, 


Dept. S. Mount Carmel, Conn. 
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DIAMONDS 


GENUINE DIAMONDS GUARANTEED 
AT IMPORTERS’ PRICES 
SSE Send for FREE Catalog 


Over 2000 Bargains in Diamond-set Jew 
elry, Watches, Silverware aod Gn Os 
giestee every consaren. Os ¢ 

ave any 
FREE EXA AMINATION w itheu ding os 
pr, money hatavert Write now for 








Rectangular Wrist Watch 
jo. 16—14-ic white gold, 15-J . $4.8 
k. \7 AD exceptional bargain. $1.48 2 


Pre eg Rings 
No. 824—The “lite” 
solid Ib white gold . 
Set with 


eA dees 











“| FREE 
|CATALOG 


Just off the press. Shor 
ing Hunting Shoes, 

} Hunt: ng Boots, Leathe 
Cap Inner soles 
Dutiie Bags, ete. 


L. L. BEAN 
168 Main St. 
FREEPORT, MAINE 
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ctl MODEL FOR $4 2 


Bui:d an exact replica of the histomt 
Santa Maria, the Mayflower or thela 
Pinta with your own hands. We 
\ furnish the parts complete for 
plus a few cents a pos' 
No tools needed except a small h 
Parts for the ¢ ‘onstitution (Old Trot 
sides) may be had for $6.98. Write iit 
our illustrated catalog. 
MINIATURE SHIP MODELS 
Dept.0-10, 3818-24 Baring St., Phila.,?& 


A definite program for getting ahead 
financially will be found on page fout 
of this issue. 
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) Se jornizing Old Furniture 


(Continued from page 106) 


jight the heart of the most ardent “flap- 


Powder blue trimmed with ivory and 
French gray trimmed with white are very 
dainty combinations. Italian blue trim- 
med with gold is extremely rich. 

With the wide range of colors in which 
lacquers and enamels may be bought, 
one Will have no trouble in obtaining a 
harmonizing color scheme; and by tinting 


Fig. 3. Insome 
instances it is 
desirable to use 
the trim color 
only on cer- 
tain portions of 
the molding. 























or intermixing standard colors, one may 
produce individual effects. 

The simplest form of decoration, but 
an always pleasing one, is where the 
piece depends for its decorative effect 
upon a trim color following the molding 
around the dresser top and between the 
drawers, as in Fig. 1. 

In some cases the design is such that 
certain lines only of the molding and 
carvings may be followed with the trim 
color to bring out a desired effect. Fig. 
$ shows a treatment of this kind. The 
top in this case is a third color. 

In Fig. 5 the framework holding the 
mirror has been cleared away and the mir- 


jror hung on the wall above the dresser, 


atreatment which is distinctly modern. 
If any screw holes are left in the top of 
the dresser, they can be filled with a 
erack-filling preparation, and, when enam- 
eled or lacquered over, will not be seen. 
A panel in the center of each drawer is 
done in trim color; this is possible with 
pieces which are designed with raised or 
sunken panels. 

A liberal use of both trim color and art 
transfers is illustrated in Fig. 4. Trim 
color may be easily applied by the home 
decorator, wherever the molding, panel- 
ing or framework has a definite edge to 
follow. Transfer or stencil designs may 
be placed on all of the drawers, on center 
drawers only, or on the two bottom 
drawers only; they may also be placed 
on the end panels of the dresser, if 
desired. 

Stippled effects, as shown in Fig. 2, are 
preferred by many for painted bedroom 
suites. Stippling may be done by pounc- 
ing on the stipple color with a stencil 
brush or by spraying with an ordinary 
insecticide sprayer, either mouth type or 
hand spray type, or with one of the special 
quer sprayers now being sold. How- 
ever, unless one has had experience in 
stippling, it is generally better to make 
use of the plain color trim method when 
doing larger work such as bedroom fur- 
niture, and try out the first job of stip- 
pling on some (Continued on page 108) 
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(Sone .all Razor Pull 


and Discomfort 


When Beards are Softened 
Small-Bubble Way 





Millions 
wanted these new 
shaving results 


A faster, smoother 
shave... that’s what 
this offers you. A 
quick, easy way to 
get your whiskers 
off. Without razor- 
pull, sting or smart. 
There’s a difference 
inthisshaving cream, 
men, that you can 
prove by test. See 
coupon below. 


Pryce news is printed 


here, for eve 


Here’s a shave with a smile . . 


small.bubble lather—you'll see the difference. 


man 


who shaves himself. It’s the story of a 
scientific shaving discovery ...astar- 
tling new principle in beard-softening. 
e results will og you... 

e 


shaving has been ma 


oe 


comfortable. You get a quick, smoot 


shave... every 


time. 


These are results which a test will 
clearly prove. Clip the coupon if you 





ORDINARY 
LATHER 


Photomicrograph of 
lather of an ordinar 

shaving oommenmand 
ing single hair. Large 
dark spots are air— 
white areas are water. 
Note how the large bub- 
bles hold air instead o 

water against the beard, 


COLGATE & COMPANY 





COLGATE 
LATHER 

Photomicrograph _pre- 
pared under identical 
conditions shows fine, 
closely knit texture of 
Colgate’s Rapid-Shave 
Cream lather, Note how 
the small bubbles hold 
water instead of air 
close against the beard. 


Dept. 500 I, 595 Fifth Ave., N.Y. 


Please send me FREE sample of Colgate’s 
Rapid Shave Cream. Also sample Colgate’s 


“After Shave’’. 


Name 








Address. 


ne 





+ just try this new 


seek an improvement in shaving 
methods. 


Small Bubbles the reason 


No other shaving cream is like Col- 
gate’s ...ashaving cream based on the 
now proven principle that water, and 
not soap, is the real beard-softener. 

This small-bubble lather is de- 
signed to absorb more water. 

That’s the principle. Now here’s 
what it does for you: 

1. The soap in the lather breaks up 
the oil film that covers each hair. . . 
floats it quickly away. 

2. Then billions of tiny, moisture- 
laden bubbles seep down through 
your beard, crowd around each 
whisker . .. soak it soft with water. 
Instantly your beard gets moist and 
pliable . . . limp and lifeless . . . scien- 
tifically softened right at the base. 

Thus your whiskers come off clean 
and smooth. You’ve never had a shave 


like this before. 


FREE OFFER, & 





MEN! — 


ae | 


Pat 
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Pipe Smoker Lured 
By Aroma of Fellow 
Smoker’s Tobacco 


Many a man has flirted with the belle of 
a fancy dress ball, only to find, when the 
time came to unmask, that he had been 
attracted by his own wife. The same thing 
can happen in the case of a man’s favorite 
smoking tobacco. In fact, it has. Read 
the following letter: 


Boston, Mass., 
April 21, 1927 
Larus & Bro, Co., 
Richmond, ¥a. 


Gentlemen: 
This morning I had-a smoking adventure 
worth recording. 


Next to me in the smoking car a gentle- 
man was puffing his pipe contentedly. I 
was not smoking at the moment, and the 
aroma of his tobacco intrigued me ex- 
ceedingly. For twelve years I had smoked 
Edgeworth without being tempted by any 
other brand, but the fragrance emanating 
from the pipe of the gentleman beside 
me was so agreeable that I could not 
resist the temptation to speak of it. 


“That is wonderfully fragrant tobacco 
you have there,’’ I remarked. ‘Would 
you mind telling me the name of it?”’ 


“It is Edgeworth,” he answered. 


We then congratulated each other upon 
our mutual good taste, and I decided that 
I would continue to use his brand and 
mine. 

Sincerely yours, 
S.H 


That’s the way it is with Edgeworth 
Tobacco. Finding it again is like meeting 
a good old friend. 


To those who have 
never tried Edgeworth, 
we make this offer: 











Let us send you free 
samples of Edgeworth 
so that you may put it 
to the pipe test. If you 
like the samples, you'll 
like Edgeworth 
wherever and 
whenever you buy 
it,. for it never 
changes in qual- 
ity. 


GH GPA 
jf 


Write your 
name and address 
to Larus & Brother Company, 10 8. 21st 
Street, Richmond, Va. 


Edgeworth is sold in various sizes to suit 
the needs and means of all purchasers. 
Both Edgeworth Plug Slice and Edgeworth 
Ready-Rubbed are packed in small, pocket- 
size packages, in handsome humidors hold- 
ing a pound, and also in several handy in- 
between sizes. 


—the Edgeworth Station. Wave length 254.1 


On your radio—tune in on WRVA, Richmond, Va. } 
meters. Frequency 1180 kilocycles 
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Modernizing Old Furniture 
(Continued from page 107) 


smaller piece such 
as a magazine 
rack. 

Old brass draw- 
er handles may be 
removed and re- 
placed with. mod- 
ern wooden or 
glass knobs, which 
may be obtained 
at nearly every 
hardware store. 

It is not neces- 
sary to take off 
the old finish in 
order to do a first 
class job of re- 
finishing with lac- 
quer or enamel, although for the very 
finest job possible it should be done. 

First, wash the piece thoroughly with 
soap and water and be sure to rinse off 
with a copious quantity of clear water. 
When thoroughly dry, go over the entire 
surface with a cloth saturated with 
gasoline, benzine or denatured alcohol 
to cut away any greasy deposits. 

Next, sandpaper lightly—just enough 
to cut the gloss. Where the previous 
finish is golden oak, it is better not to 
sand down thoroughly, especially if re- 
finishing in lacquer. This is because 
stains are very powerful, and if the pro- 
tective coatings of varnish and shellac 
(which seal in the stain) are sandpapered 
off, the stain may bleed through and dis- 
color the new finishing coats. 

If lacquer is to be used in refinishing 
previously stained woodwork, it is a wise 
precaution to apply a coat of shellac over 
the entire surface to seal in the stain 
more thoroughly, for the high-powered 
lacquer solvents have a tendency to 
soften the old finishing coats. 

This preparatory work completed, the 
piece may be lacquered or enameled in 
the regular way—two or three coats of 
lacquer applied without sandpa- 
pering between 
coats for a_lac- 
quered finish, or, 
for an enamel fin- 
ish, two coats of 
flat undercoater 
followed by one of 
enamel (or one 
coat of half under- 
coater and _half 
enamel, and one 
coat of full enam- 
el), in which case 
one should sand- 
paper lightly be- 
tween coats. 

















Fig. 4. Trim color and 
art transfer designs can 
be used in combination 
to give decorative effects. 


. 
=e 85 oP 
——————————— 

















Fig. 5. Hanging the 
mirror and using trim 
color on the panels and 
top are ultra-modern. 





Tue home worker should discriminate 
in the grain of the wood he uses. Plain- 
sawed lumber usually will warp unless 
fastened securely, yet unless otherwise 
specified, plain-sawed lumber will be sent 
if a wide board is ordered. Quarter-sawed 
lumber will not be likely to warp nearly 
as much. In ordering lumber for a proj- 
ect always consider this point and insist 
upon quarter-sawed for every wide piece 
that is not to be strongly fastened. 
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Dyke’s Aircraft | 
Engine Instructo, 


This book ; 
a complete 
cation or train 
ing In the con.’ 
Struction 
Main tenangs 
and repair a 
the power 
equipment jy 
use on m 
aircraft. 


the Wri 
“Whirlwiset 
Engi ne — the 

Wasp”—the 
Curtis — the 

airchild 
Caminez hp. 
gine without 
crankshaft or 
connecting rods 
—Inv erted 

ngines 
which run up- 
side down—the 
Packard 24. 
Cylinder Ep. 
gine and others, 
Also miscellaneous equipment such as carburetors, 
magnetos, starters, aeronautic instruments, ete. 

Colored Master Charts and many unusual illus. 
trations make very clear the construction of a typi 
cal engine. You are shown where troubles are likey 
> develop and what to do to correct or prevent 
them. 

Nearly 400 pp.—7x10 inches—400 Illus. Flexible 
binding. 

Price $5.00—Prepaid. 


“Job Way” Auto 
Wiring Diagrams 


A book of 381 uniform diagrams which are practi- 
cal working drawings of the layout and complete 
electrical connections of the Starting, Lighting and 
Ignition Wiring on 113 makes of automobiles. These 
diagrams are of American passenger cars, trucks 
and busses from 1920 to 1928. 








The book is printed on substantial Kraft paper 
and is especially arranged for the practical auto- 
mobile repair shop; 8%x1l1 inches, flexible Fabri- 
coid binding. 


Price $5.00—Prepaid. 


Diesel & Oil 
Engineering 
Handbook 


J. ROSBLOOM 
Fourth Revised Edition 


The impor- 
tance of this 
book can best 
be empha- 
sizedwhen 
the trend of 
Diesel engi- 
neering for 
land, marine, 
locomotive, 
automotive 
an other 
branches of 
power pro- 
duction is 
considered. 
Written in 
practical 
language, 
with hun- 
dreds o 
tables an 
formulae. 
Profusely 
illustrated 
with color . 
and plain views. Complete course of instruction im 
leading types of Diesel engines. 

650 pages; size 5x7”; flexible binding. 

Price $5.00—Prepaid. 


| DIESEL* €-O1L- 
ENGINEERING. 
HANDBOOK: 


OSBLOOM 





Book Department 
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Boing Modernistic Screens 


(Continued from page 59) 


h. They may 
nished with 


hack paint, stain, 


uer. 
ip is used, 
iis often desirable 
ip allow the grain 
ip show in at least 
rts of the 
design. The meth- : 


FROM ;"To %* 
THICK % 






Sos 


(fis to stain the 
wood as desired, a 
fiithe grain, if nec- 
essary, and apply y 
ycoat of thin shel- 
ye. This should be 
nbbed with No. 
9 steel wool or 
very fine sandpap- 
g. Then the parts 
in silver, black, or 
ather colors may be 
applied, as in the 
ase of the fourth 
green illustrated. 
jsa very last step 
in the finishing 
, a little 
funiture wax rub- 
bed on the stained 
yood will give it a soft sheen. In this, as in 
allthe decorating, avoid crude, glossy effects, 
but let the colors be brilliant. 

In two of the screens shown on Blueprint 
No. 91, a panel is set within the frame and 
held in place by narrow strips of wood. The 

is either fiber or wall board and is cov- 
ged with parchment, which can be obtained 
inrolls 42 in. wide. Lines to form the design 
ae either painted on the parchment or made 
with narrow strips of wood, glued or nailed in 





PLYWOOD 
COVERING 
ON ONEOR 4& 
BOTH SIDES £ 




















2 DOWELED BUTT 
JOINT 


One of the simplest 
ways to make a frame. 


Three hinges are better than two in joining 
one screen unit with another. Where the cover- 
ing is cloth, it may be necessary only to cut 
the gimp and covering material away at the 
points where hinges are to be applied. In the 
majority of cases, however, the wood itself will 
have to be cut away. Across the edge where 
the hinge is to be applied, make a recess equal 
to the length of the hinge and of a depth 
equal to its thickness. Screen hinges are made 
in widths to fit frames 34, 1, and 114 in. thick. 


This is the second in a series of arti- 
deson a subject that has never been 
trated heretofore in books or maga- 
tines—how to make modernistic furni- 
ture at home. The third, -which is 
theduled for early publication, will 
describe modernistic lamps. 


Giant Model Airplane 


(Continued from page 80) 


fom the nose, to receive the undercarriage. 
The undercarriage is made of 3%; in. diameter 
red (rattan). Draw the outline on a board, 
drive nails around it to make a form. 
the reed in water, place it in the form, and 
itin an oven. The reed will then retain its 
. The top ends of the struts are spaced 
Sin, apart and hold the axle 11 in. from the 
fuselage. Bind the top ends of the struts for 
Yin. with silk thread and glue. Make a small 
hole with a brad 54 in. from the end of each 
strut, The struts are secured to the longerons 
by forcing a double pointed brad 7% in. long 
way into the longerons and forcing the end 

undercarriage struts onto the other end, 
frst gluing the ends of the struts. The joint 
Bcompleted by passing a piece of 28-gage brass 
wre through the hole in the strut and then 
ound the longerons. Twist the ends of the 
wire to fasten them. The front undercarriage 
sttuts are located 7 in. from the nose and the 
fear struts 12in. from (Continued on page 110) 
















| Coupon 


SILVER 
STEEL 








His FIRST LESSON WITH ATKINS SILVER. +STEEL,. SAWS 


for Quick, Easy Cutting 


In Your Home—In the Shop 


ATKINS 
Saws and Tools for 
Your Workshop 


No. 53 Hand Saw . . . No. 
53 or No. 51 RipSaw... . 
Coping Saw ... Com- 
pass Saw . . . No. 2 Back 
Saw... Nest of Saws 
... Hack Saw Frame 
... ‘Silver Steel’’ Hack 
Saw Blades ... Handy 
Saw ... Scraper Blades 
. . . Slim Taper Files. . . 
Mill B. Files. . . Saw Set. 








Out on the Job! 


Whenever you cut wood or metal, 
ATKINS “‘Silver Steel’’ Saws will help you 
do the work faster, easier and better. 
You'll enjoy making things for the home 
and doing jobs around the house, with 
ATKINS Saws. They will save you time, 


work 

three 
At 

Tools 


and money, and outlast two or 
““cheap’’ saws. 

left is a list of ATKINS Saws and 
needed in every up-to-date home 


workshop. Ask your Hardware Dealer 


about 


them. Write us for the helpful books 


on Saws, shown below. FREE—just send 


Leading Manufacturers of Highest Grade Saws for Every Use; 


the coupon. 
E. C. ATKINS & CO. Est. 1857 


428 So. Ills. St., Indianapolis, U.S. A. ris) 
Saw Tools, Saw Specialties, Plastering Trowels, 
Machine Knives, Grinding Wheels and Files 


Please send me 
and “SAWS IN THE HOME.”’ 


your Free Books, “SAW SENSE” 


ee 


Nt DEE TAMAR. 000 caracnuis sini dh annette 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 











The only man who 
could talk to the 
Superintendent 


“QOON after I began studying,” a student 

wrote to us the other day, “we had a 
change in management at our plant. I cer- 
tainly was glad then that I had decided to 
study in my spare time. For, thanks to my 
I. C. S. course, I was the only man in the 
organization who Could talk to the Superin- 
tendent in his own language. As a result, 
I was promoted over men who had been 
here from ten to twenty years. My salary 
has been increased 90 per cent in the last 
ten months.” 


HAT’S a true story of what just one I. C. S. stu- 

dent has done. There are thousands of others. 
Every mail brings letters from men and women tell- 
ing of promotions and increases in salary due directly 
to spare-time study. 


One hour a day, spent with the I. C. S. in the 
quiet of your own home, will prepare you for success 
in the work you like best. Yes, it willf Put it up 
to us to prove it. 


Mail this Coupon To-day 
INTERNATIONAL CORRESPONDENCE SCHOOLS 
“The Universal University’’ 

Box 7693-E, Scranton, Penna. 

Without cost or obligation, p.ease send me a copy of 
your booklet, “‘Who Wins and Why,’’ and full particulars 
abuut the subject before which I have marked X: 


BUSINESS TRAINING COURSES 
Industrial Management Business Correspondence 
Versonnel Management Show Card and Sign 
Trattic Management Lettering 
Accounting and C.P.A, Stonearenhy and Typing 

rvice 


Coaching le 
Cost Accounting Railway Mail Clerk | 
Bookkeeping Common School Subjects 


(J Salesmanship High School Subjects 


Secretarial Work Magazine and Book 
Spanish French Illustrator 
Advertising O Cartooning 


TECHNICAL AND INDUSTRIAL COURSES 
Electrical Engineer Architect 
tlectric Lighting Architects’ Blueprints 
hanical Engineer Contractor and Builder 
Mechanical Draftsman Architectural Draftsman 
achine Shop Practice Concrete Builder 
Railroad Positions Structural Engineer 
Gas Engine Operating Chemistry © Pharmacy 
Civil Engineer Automobile Work 
Surveying and Mapping Airplane Engines 
Metallurgy O Mining culture and Poultry 























Steam Engineering () Radio athematics 
Ee pe Ee TM A A ee EE TE RET ee 
Street Address.. 
IE oc necsssciinentasancnacteniniéesennenneniin’ ee 


If vou reside in Canada, send this coupon to the Interna- 
tional Corr pond Schools Canadian, Limited, Montreal 











& Only a Buescher 
* Saxophone gives you these extra fea- 
“4 tures—Snap-on Pads, greatest im- 





provement, easy to replace, 
nocementing—Patented Au- 
tomatic OctaveKey—perfect 









Story ofthe ena 

Saxo pho — re 

—pictures 

of ail Bues- Be Popular Socially 

ee Earn Extra Money 

and many 

prominent paving sweet-toned Buescher. 

profession- astonish and please ge oy 

% players. eee een elie ou 
ontains 

first lesson are interested. (450) 


Buescher Band Instrument Co. 
2521 Buescher Block, Elkhart, Ind. 
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Giant Model Airplane 


(Continued from page 109) 


_ the nose. Note the upper drawing on page 80. 


The wheels, which are made of heavy card- 
board, are 4 in. in diameter and 1 in. through 
the hubs. Cut a disk of cardboard, remove a 
segment, and force the remaining parts together, 
thus forming a flat cone. Place two cones to- 
gether and fasten with glue and wire. Reinforce 
the hubs with a washer, securing it to the wheel 
with a small circular piece of adhesive tape. 
Cover the wheels with silk, gluing it in place 
with some airplane nitrate dope. The wheels 
should have hubs for a j-in. axle—a bicycle 
spoke 1214 in. long. Secure them to the axle 
with a washer and a drop of solder. Bind the 
axle to the undercarriage struts with four wraps 
of 3; by 3s in. rubber band. Fasten drift wires 
of 28-gage brass to the axle between the wheels 
and the undercarriage struts. Fasten the up- 
per ends of the wires to a screw or brad 
driven into the nose of the fuselage. 

Drill a % in. diameter hole vertically through 
the fuselage 34 in. from the rear end. Cut 
a piece of bamboo #5 by % in. by 2 ft. 414 in. 


EDGE OR 
SIDE FACE 





SILK COVERING ON 
- FRONT FACE ONLY 
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OUT 
2 ~ SHAPE OF BLANK 
How the propeller blank is laid out, drilled, 
carved, and reinforced with China silk. 


to form the rudder outline. Glue one‘end and 
force it into the vertical hole in the fuselage. 
Bend the opposite end around it until it par- 
allels the fuselage for 34 ih. and bind in place 
on the bottom side of the longerons with silk 
thread and glue. Should it be necessary, the 
rudder outline may be spliced to make a long 
enough piece of bamboo. 

Cut two pieces of bamboo 7; by % by 10 
in. Bind one to each side of the fuselage at 
the tail extending backward and upward at an 
angle of about 45 degrees. These form the 
rudder ribs. Bind the upper extremity with 
thread and glue, and force the outline over the 
ends of the ribs. The rudder spar is white pine 
is by % in. It is cut to a good force fit. Pass it 
between the ribs and force the outline over its 
ends. Cover the rudder on both sides with 
bamboo paper, gluing the paper to the outline. 
Leave a 4-in. margin, which can be trimmed 
off with a razor blade after the glue dries. 
Give the rudder, entire frame, undercarriage, 
and wheels one coat of dope. 

The stabilizer spar is 4% by 4 by 24 in. white 
pine. There are 12 ribs, 6 upper and 6 lower. 
These ribs ane not bent, as the stabilizer is 
nonlifting. The ribs are bamboo 7s by 4% by 
7 in. The center ribs cross the spar 1 in. each 
side of the center (Continued on page 111) 











Watch that ugly 
hole disappear 


A LITTLE water, a trowel or 
knife, a package of Rutland 
Patching Plaster—that’s all you 
need to renew the life of cracked 


walls or ceilings. No muss or 
bother. Anyone can do it! 

Your wall will be as good as 
new because Rutland Patching 
Plaster makes a perfect patch 
that is permanent. It will not 
crack, crumble, shrink or fall 
out, 

Paint, wall paper and hard- 
ware stores sell Rutland Patch- 
ing Plaster. If your dealer hasn’t it 
we will mail a package direct and you 
can pay the postman 30c plus postage. 
Rutland Fire Clay Co., Dept. R-23, 
Rutland, Vermont. Also makers of 
Rutland Roof Coating. 





Mend It 
With TISIT 


It’s no longer necessary 
to go to all the trouble 
of heat and soldering 
iron for simple solder- 
ing jobs, because TIS- 
IT removes all the fuss 
and bother. 
It is a liquid solder which is applied cold 
with a stick—no heat or soldering iron 
required. It dries in 20 minutes. Heat- 
roof and acid-proof. Not affected by water. 
he only known solder for aluminum. 
TISIT is used successfully for repairing 
kitchen utensils, gasoline tanks, cracked 
radiators, cracked cylinder heads, radio 
aerials, radio connections—in fact any 
place and every place a solder is used. 
You can use TISIT with satisfactory re- 
sults as thousands of others are now do- 
ing. Ask your dealer for it. If he cannot 
supply you, send us 50¢, money order or 
stamps, and we will send you a bottle 
postpaid. Money back if dissatisfied. 


LETELLIER LABORATORIES, INC. 


MANUFACTURING CHEMISTS 


119 Main St. E., Dept. G 
* Rochester, N. Y. 












































A definite program for getting ahead 
financially will be found on page fouf 
of this issue. 




















_ Giant Model Airplane 


(Continued from page 110) 


ine and meet at the center line of the leading 

» which is 7s by 35 by 15 in. white pine. 

Meremaining ribs are spaced 314 in. apart and 

mas the spar at the same angle as the center 

The ribs are secured to the bars by glue 

yen wraps of silk thread each way. 

leading edge and the trailing edge (the 

#s by % in. white pine) are secured by 

g five wraps of thread immediately back 

ihe edges but around the ribs so as to clamp 

edging in place. The spar overhangs the 

dribs 4 in. The edges overhang the end ribs 

». The tip outlines are bamboo 7s by 7¢ in. 

ip is bound to the inner sides of the lead- 

‘ng and trailing edges and passed around the 

. It may be necessary to bend 

outline pieces slightly. This can be accom- 

hed easily by holding the bamboo over a 

andie flame and, as it heats, forcing it into the 
‘yequired curve. 

- The stabilizer is covered on both sides with 

China silk. Stretch the silk over the frame 

god brush over the outlines, ribs, and edges 

with dope. The dope penetrates the silk and 

‘uses it to stick firmly to the frame. After 

i dries in place, trim off the margin with a 

razor blade and apply one coat of nitrate 

dope. Brush very lightly, otherwise the top 

and bottom surface will stick together. 

Should this happen, they probably can be 

pulled apart with a needle before they are 


aatirely dry. 


HE main wing is of the double surface type. 
The spars are 1% by 34 in. by 6 ft. white pine. 
The wing has a built-in dihedral angle. Mark 
the center of a spar on one of its 3%-in. faces; 
Qin. to one side mark another vertical line. 
Draw a diagonal line from the top of one of 
these lines to the bottom of the other—the 
diagonal of a rectangle 34 by 2 in. Cut along 
this line, reverse the sides of the cut, and bind 
spars together with glue and silk thread to 
a splice. Reinforce the splice by gluing 
binding with thread on one side a 4% by 4 
, piece of 30-gage aluminum or light tin. 
spars are set on edge, that is, the greatest 
is the vertical measurement. 
ribs are bamboo 3 by \% by 10 in. 
: are 12 upper and 12 lower ribs. The 
ribs are bent to an even curve by heating 
over a candle flame, the highest point of 
the curve being one third the length of the ribs 
from the leading edge. The curve is 1 in. high. 
The lower ribs are bent the same way but 
should have only a barely perceptible curve. 
The center ribs are spaced 2 in. on each side 
of the center line, and the remaining ribs are 
spaced at 6-in. intervals, leaving a spar over- 
hang of 4 in. The ribs are secured to the spars 
by gluing and binding with nine wraps of silk 
each way. The same binding holds 
both upper and lower ribs. The front spar is 
located 2 in., and the rear spar 6 in., from the 
leading edge. 





pine ; by 3°; in. and overhang the end ribs 

im. The edges are secured by binding and 
gluing with five wraps of silk thread around 
the ribs back of the edging, thus clamping the 
edge in place. The tip outlines are of bamboo 
#y by 3 in. They are bound to the inner side 

the edges and pass around the spar ends. 
Should it be necessary, they can be bent by 
heating over a candle flame. 

The trailing edge between the two center 
tbs is cut away. This allows the wing to 
test across the fuselage on its leading edge and 
tear spar, thereby giving the wing the neces- 
sary angle of incidence as the trailing edge 
«9 below the line of the fuselage. 

© keep the pull of the covering from dis- 
torting the center ribs, it is necessary to install 
two rib braces of 3 by 1% in. bamboo, which 
tun from the tips of (Continued on page 112) 


THE leading and trailing edges are of white 
Y 
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OIL HEAT—AS BENEVOLENT AS SUNSHINE 








Don’t wait for winter 


—install oil heating NOW! 


F you are planning to install oil heating 
some time, why not do it now, and enjoy 
its advantages this winter? 


What your automobile has meant to you in 
coavenient transportation, your oil heater will 
mean in convenient heating comfort. Once 
you have experienced its advantages, you will 
wonder how you ever got along with any 
other heating method. 


If oil heating did no more than free you from 
thecoal shovel, that alone would make it worth 
your while; if it did nothing but relieve you 
of the dust and drudgery of ashes it would 
pay its own way. But in addition, it gives 
you wholesome, uniform automatic heat; it 
gives you an extra room in the basement; it 
provides a method of refueling at the curb 
as simply and easily as your car is refueled; 
and through its sensitive, automatic control 
it keeps the house at an even temperature not 
only during zero weather, but during the try- 
ing days of spring and autumn when it is very 
difficult to control a furnace fire. 


The oil heating dealer in your community will 
be glad to advise you. He will inspect your 
present heating plant, or your plans if you are 
building,and give you estimates on an efficient 
and economical oil heating system. 


For your guidance, the Oil Heating Institute 
has published a series of non-technical books, 
written byauthorities on domestic oil heating. 
Thecoupon will bring you the book you want. 
Mail it today—and prepare to enjoy oil heat 
this fall and winter. 


OIL HEATING INSTITUTE 


420 Madison Avenue, New York 


The Oil Heating Institute is prepared to furnish 
special information on the heating of churches, the- 
atres, hotels, apartment houses and office buildings, 
and on the various heat treating processes of industry. 


This is the Emblem of the 
Oil Heating Institute 


Itis the symbol of satisfactory pub- 
lic service in oil heating. 


Only the manufacturers who are 
members of the Oil Heating Insti- 
tute are permitted to use it. 


These manufacturers have earned 
their membership through the en- 
thusiasm of thousands of home 
owners whom they have pro- 
vided with efficient and depend- 
able oil heat. 


This emblem protects you, and it 
will be protected, on your behalf, 
by the Oil Heating Institute. 


Check the book you want 


MAIL 
THE COUPON 
TODAY! 


! OIL HEATING INSTITUTE 

| 420 MADISON AVE., N. ¥. CITY 

| Please send me, free of charge, the 
following information on oil heat- 
ing equipment: 

| Does it Pay to Install an Oil Heater?.. | 
Are Oil Heaters Perfected ? 

| What About the 

{ Supply of Oil Fuel? 
Making Better Use 

| of the Basement 


























PocketGen 


HERE’S more good 
time-keeping service, 
more real value in Pocket 
Ben than you’d ever 
expect in a $1.50 watch. 


Pocket Ben is not only 
sturdy and thoroughly re- 
liable, but mighty good 
looking, too. It’s the kind 
of a time-piece that you 
can carry with pride and 
confidence. 


Built by the makers of 
Big Ben and other Westclox. 
Sold everywhere 


WESTERN CLOCK 
COMPANY 
La Salle, Illinois 









» New Westclox 
jj Auto Clock 


Attractive, convenient, 
ey / reliable, Fits any car. 
Quickly attached on dash 


$7 50 or above wind-shield 


VOODOO 97 D9 DDD DF OND) 
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Giant Model Airplane 
(Continued from page 111) 


the center ribs to the rear spar at the next out- 
board rib. The braces are secured by being 
bound in place and glued within the wing. 
Reinforce the leading edge at the center ribs 
by binding and gluing to the inner side a piece 
of bamboo 75 by 7 by 41% in. 

Cover both sides of the main wing with 
China silk. Stretch the silk over the frame 
and brush dope along the edges, outlines, and 
ribs, and the rear spar between the center ribs, 
thus sticking the covering to the frame. After 
it dries, trim off the margin of the silk with a 
razor blade and apply two very light coats of 
dope. Brush very lightly so the upper and 
lower surfaces will not stick together. Block 
the wing in such a way that it will not become 
distorted while drying. 

The propeller is of the “toothpick’’ type and 
made of white pine. It is 114 in. thick at the 
hub and 2 ft. long. Lay out the block outline 
as shown on page 110. Draw the outline on 
a block 14% by 2 by 24 in. Cut along this 
outline to form a blank. Drill the hole for 
the propeller shaft, which is 7g in. in diameter, 
accurately in the center. Carve the propeller 
with a sharp knife, the back of the blade being 
concave and the front convex. The contour 
of the cross section is such that it resembles 
a wing curve. After the propeller is carved, it 
should be carefully finished by sandpapering, 
and then balanced. To reinforce it, you may 
cover the blades for about two thirds their 
length with silk, glued on with dope. 

The propeller shaft is 7 in. diameter bicycle 
spoke wire. Turn one end into a small loop. 
Force a small staple into the wood at the hub of 
the propeller, one leg on each side of the center 
hole. Pass the shaft through the hole, the loop 
straddling the staple. Sink the loop into the 
wood at the hub to key the propeller in place. 
Put four or five copper washers on the shaft and 
pass the shaft through the bearing. Then turn 
a hook on the end of the shaft to hold the rub- 
ber. The motor consists of about 28 strands of 
3s by 3g in. model airplane rubber. 


spe FLY the model, mount the main wing and 
the stabilizer by passing about three loops 
of 3; by 3g in. rubber over the wing or stabilizer, 
as the case may be, and tie the ends securely 
under the fuselage. Adjust the main wing so 
the model will make an easy glide to the ground. 
If it shoots up sharply and stalls, slide the wing 
backward; if it glides heavily, move the wing 
forward. Wind the propeller until there is a 
row of knots the entire length of the motor. 
Holding the model level above your head, launch 
it forward at a good speed with the wind. 

If you have followed dimensions carefully 
and made the frame true, the model will soar 
away beautifully. A model of this design has 
flown 1,000 ft. To make a rise-off-ground flight, 
wind the motor fully 300 turns. Set the model 
on a smooth surface where it can run 20 ft. with 
the wind, and it will take off gracefully and fly. 

Bamboo, bamboo paper,and bamboo varnish 
or dope can be obtained at model airplane 
supply houses. 

The work on the propeller can be simplified 
greatly if one has the blank outline and tapers 
cut on a band saw at a planing mill. The plan- 
ing mill can also cut the different sizes of wood 


accurately on small saws so they will require |. 


only a slight sanding to finish the parts. 
Always bend bamboo with the glossy side on 
the outside of the curve. Always apply glue 
before binding with silk thread. 
Remember the axiom: Launch your model 
in level flight. 


Whatever type of airplane model you 
may wish to build, simple or advanced, 
large or small, you will find suitable 
designs described in this series of articles 
and in POPULAR SCIENCE MONTHLY 
Blueprints Nos. 50, 69, 82, 86, 87, 89, and 
90 (see page 102). 








Out of Work... 
Got a Foley-. 


Now Making Good Money! 


“T lost my job on account of a strike. I took 
last money and bought a Foley Saw Filer, 
now I am making a comfortable I'ving §j 
saws. Saws filed on the Foley cut truer, “cl ing 

easier bo _ than hand-filed saws camer, 

tolz 
"132 Hills’ de Ave., 
Richmond Hill, N. Y. 





You can have a steady year around bust 
ness of your own with a Foley. Be your 
own boss and make good money. Fik 
saws for carpenters, contractors, wood 
working plants, factories, schools, farm- 
ers and homes. No canvassing. Just 
put the saw in the Foley and snaps 
switch. The Foley files and joints the 
saw automatically. More than twice 

as fast as hand filing. No eye strain, 
Saws cut faster, cleaner and truer, 
Build up a permanent business while at 
your present work and make $3.00 to 
$5.00 a day extra. We'll help you 
Write for valuable plan on how to get 
into a money-making saw filing business 
of your own. No obligation. Address— 


FOLEY oe oe TOOL CO., Inc. 
1003 Fole «> 9 Main St., N.E., 
MINNELA OLIS, MINN. 


September, ah 

















F Dalal — Lda tha behead dort bart er berber 












© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 


Learn at Home by 


Be a taxidermist. Learn to mount BIRDS, ANI- 
MALS, GAME HEADS, FISH. Wonderful ‘ascin- 
ating new art. All secrets revealed. Easily, “— 
learned by men, women and boys. Decorate 

and den with nature’s finest art. YSPORTSMEN save 
your trophies. BIG PROFITS for spare time. Sell 
your mounted specimens and mount for others. Have 
a business of yourown. Big demand, high Dp! 
Learn from old reliable school, 20 years’ experience. 


Q: Resutifal gy book, 
Learn to Mount 

© Game = ‘ath dozens of = 

of mounted specime' 

Yours for the askin FRED — Write Today. Taxi 
dermy is a NECESSITY for sportsmen and nature 
lovers—INVESTIGATE. Get this wonderful FREE 
BOOK NOW-—no obligations. Send Coupon Today! 




















\ to Mount Game. ’’ Also tell me how! 
i) learn this Snacinesing, art easily 








\ Send me your free illustrated book’ How 9 


quickly by mail. No obligation. a 
Name - - 


a Address =f 
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sturdy Jig Saw Built at 
Low Cost by Doctor 


HAT can be done at almost no cost 

at all by an ingenious amateur 
mechanic is demonstrated by the accom- 
panying illustration of a jig saw built by 
Dr. L. St. John Hely, of Richmond, 
Calif. 

Wood from packing cases served to 
make the framework except the legs, 
which cost 30 cents, and the base, which 
is a piece of 2 by 12 in. Douglas fir left 
over from a building operation. The 
wheel bearing, crank shaft and motor are 





The blade of this homemade jig saw is set 
so that it never jerks the work upward. 


from a discarded suction machine of a 
type used by surgeons for tonsil work. 
The legs are fastened to the bed by 
means of 3¢-in. machine bolts; the re- 
mainder of the frame is fastened with 
flat-head wood screws. There is a clear- 
ance of 18 in. from saw blade to fulcrum. 
A regular jig saw blade, 6% in. long, is 
used. It is set in the frame in such a way 
that it advances toward the work on the 
down stroke and draws away from the 
work on the up stroke. Thus it does not 
tend to lift or jerk the work upward upon 
the up stroke. Dr. Hely had noticed that 
many jig saws have a tendency to draw 
the work up, therefore he designed the 
arms of his own machine to avoid this. 
The 1/10-H.P. motor turning at 1,840 
revolutions a minute drives the blade at 
500 strokes a minute. The stroke is 24% 
in., and the machine will cut 3-in. wood. 


Neat Rack for Paint Brushes 


GOOD service- vegren HOOK 
able holder for (gent-over BRAD) 
stain and paint bias 
brushes can be fash- i} 
ioned in a few min- 
utes from a piece of 
metal weatherstrip 
of the type _ illus- 
trated. Drill \%- 
in. holes not more 











fasten any desired 
length of the strip 
to the bench or wall 
with 34-in. No. 10 
round-headed 
screws. Drive a %- 
in. brad into the base of each brush near 
the metal butt and bend to a right angle 
to form an inverted hook for engaging the 
metal strip. —J. Epwarp Bonn. 





SE rnece OF 
WEATHERSTRIP 


A paint brush rack 
made of weatherstrip. 
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Where the Bell System’s 
profit goes 


An Advertisement of the 
American Telephone and Telegraph Company 


oDTHOME g 
THERE is in effect but one Ky » 


profit paid by the Bell Tele- ‘ 
phone System. This profit is ans 
not large, for it is the policy 

of the Bell System to furnish a con- 
stantly improving telephone service 
at the least cost to the public. 

The treasury of the American Tele- 
phone and Telegraph Company re- 
ceives dividends from the stock of 
the operating companies. It receives 
a payment from the operating com- 
panies for research, engineering and 
staff work. It receives dividends from 
the Western Electric Company— 
makers of supplies for the Bell Sys- 
tem—and income from long distance 
operations. 


Only one profit is taken 
from this money in the Amer- 
ican Telephoneand Telegraph 
Company’s treasury. That is 
the regular dividend to its stock- 
holders—now more than 420,000 
in number—which it has never 
missed paying since its incorporation 
in 1885. 

Money beyond regular dividend 
requirements and a surplus for 
financial stability is used to give more 
and better telephone service to the 
public. This is fundamental in the 
policy of the company. 

The Bell System accepts its respon- 
sibility to provide a nation-wide tele- 
phone service as a public trust. 





THE LITTLE WONDER CHECK PROTECTOR 


Absolutely prevents the fraudulent manipulation of 
checks. Equal and in many cases superior to check pro- 
tectors costing from $20.00 to $100.00. Our 5 year un- 
conditional guarantee goes with every Protector. Beauti- 
ful in appearance, perfect in construction. designed to be 
carried on your fountain pen, check book, or in your poc- 
ket just where you need it when you write a check Three 
hundred and fifty million dollars lost each year through 
fraudulent manipulating of checks. Can you take a 
chance when you can protect your checks against fraud 
the rest of your life for only $1.00. The price of a few 
cigars or a cheap box of candy. Write your name and 
AGENTS address plainly and enclose your doar and receive the 
SECURE YOUR most unique and perfect check protector in existence. 


TERRITORY LITTLE WONDER CO., ALTON, ILL. 


BURN YOUR NAME ON TOOLS 



















Tools FromTheft. write with elec- 
tricity any name or design on the bard- 
est and finest tools and instruments,or 
any metal, like writing on paper with 
3.50 prepaid nywhere * penne 
- « inte’ ad 
ing illustrated circular free. Write to- 
'e ents wa . 
ARKOGRAF PEN 
1171-A East S' 


cae 2 5) 


' St., Portiand, Oregon 

















_ OUT! SPORS No. § COMBINATION PEN and PENCIL 
GENT’S SAMPLE 6 -35. 8 Different — , 


womte. DAILY 
Guaranteed 2 Years. : 


EASIL 
Money Back 
If Not 













Write for Pen fitted with 
FREE WHOLESALE Catalog. smooth writing STYLO point. 


















F. SPORS & CO., 728 Frank St., Lesueur Center, Minn. 
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IF YOU CAN USE AN 
EXTRA $20 °° BILL 


write for 
this 


 — 
{ iif) 


\ Fae 


OU can save 
# $20.00 in no 
time by using 


SMOOTH-ON NO. 1 


to do your own household repairing—and in 
addition you will have that proud “I-did-it- 
myself” feeling. 

Here is what one enthusiast did with two 
35 cent cans:—A $25 lamp stand loose in base, 
two big leaks in heating furnace smoke pipe, 
loose hammer handle, and three loose hooks in 
tiled bath room wall were all put into good 
usable condition at an average cost of 10 cts. 
for each repair—and $20.00 easily saved over 
what would have been paid to professional 
fixers or for new parts. 

By using Smooth-On to make dozens of the 
simple repairs necessary in every home, you 
can save enough to pay your radio upkeep, buy 
yourself or your wife a camera, a bull pup or 
some other pleasure giving article that you 
would otherwise hate to spend the money for. 


On the Automobile 


Smooth-On No. 1, being unaffected by water, 
oil, gasoline or heat, is also excellent for auto, 
mobile repairs. Try it for stopping radiator- 
tank, pipe line and hose connection leaks from 
the outside, keeping exhaust line connections 
tight to prevent the escape of obnoxious burnt 
gases, repairing cracked water jackets and 
crank, gear and differential cases, keeping 
grease cups, lubricator connections, nuts and 
hub caps from loosening and falling off, tighten- 
ing loose hinges, robe rails, etc. 


The FREE Smooth-On 
Repair Book 


will show you how an astonishing number of 
home and automobile repairs are as easy for 
you to make as for somebody else. 


Mail the coupon for a free copy and get 
Smooth-On No. 1 in 7-02. or r or 5-lb. can from 


any hardware store. 


ey) 
Doit with SMOOTHON 


OOTH-ON MFG. CO., Dept. 58. 
574 Communipaw Ave., Jersey City, N. J. 


Please send the free Smooth-On Repair Book. 










Smooth-On Mfg. Co. 


Dept. 58, 574 Communipaw Ave. 
JERSEY CITY, N. J. 
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How to Whittle a Ship Model 


(Continued from page 60) 













Fig. 2. The sail and rigging 
plan of the picturesque little 
model. The rig is that of g 
topsail schooner. In 1812 the 
Baltimore clipper was the fast- 
est sailing craft afloat, hence 
used by privateers and pirates. 














Bore 1%-inch holes for the mast at the 
positions indicated, noting that they rake 
a long way aft. Make a 3/32-inch hole in 
the stem for the bowsprit. Make the 
masts, booms, lower yard, and bowsprit, 
tapering them neatly. The lower and top- 
masts may be in one piece, with holes 
through the apparent joints for the lower 
rigging and stays. 

The sails (Figs. 1 and 2) are much 
easier to make than they appear to be. 
Even-grained soft wood is required (un- 
less you prefer to use 











a 


GZ SS= ----- = 
QUE pao EE 


are part of the sails in the case of the fore- 
sail, mainsail, and gaff topsail. The lower 
spars (booms), however, are separate 
pieces because the sails touch them only 
at the two ends. 

The least wood left anywhere, the 
better; but a little in the belly of the sails 
will not be apparent, and makes the 
whole much easier to carve. The for- 
ward edges of the fore- and mainsails may 
have a slight flatness, to allow them to be 
glued to the masts. (Continued on page 1 16) 





linen). For the upper top- 
sail (the highest athwart 
sail) cut a piece % inch 
thick to the outline given, 
including the yardarm. 
Along the top scribe two 
lines to indicate the thick- 
ness of the yardarm; 
along the bottom and 
sides mark lines to repre- 
sent the edges of the sail, 
the bulges, of course, being 
toward the front. Now 
whittle the wood on the 
front until you get nicely 
rounded curves from the 
front edge of the yard to 






SHEER LINE--” BLOCK 53 x14'x 54 


RAKE OF MASTS.-.... 


STATION LINES 


(FOR WATERLINE MODEL) 


SHEER LINE 
BULWARKS 














BOWSPRIT 





the clews (bottom cor- 
ners). Turn the wood over 
and whittle away the in- 
side until it is paper-thin 
at the edges, with just a 
shade more body in the 
middle and at the clews. 
Cut up to the underside of 
the yard and shape the 


.yard until it is round and 


of the right size. It is as 
if the sail were fastened to 
the top of the yard and 
hanging in front of it. 


HE same method ap- 
plies to the cutting of 
all the sails. The edge lines 
of each are given full size 
on Blueprint No. 92. 
The jibs are paper thin at 
all three edges. 

The upper spars (gaffs) 
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Fig. 3. How the hull block is laid out; the sheer plan, half- 
breadth plan, and body plan; hull templates; the completed hull. 
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Whittled Ship Model 


(Continued from page 114) 





Fig. 4. Captain McCann, who is famous 
for his ship models, puts the finishing 
touches on the little privateer. He is 
driving a screw to fasten base and hull. 


The base (Figs. 1 and 4) should be of a size 
so that no part of the model projects over its 
edge, with a bit extra abaft; setting the model 
forward of the middle of the base gives it an 
apparent forward movement. Presuming that 
we are going to have the ship leaning from the 
wind, draw a line on the base about 14 inch to 
windward of its center. On this mark the 
shape of the hull at line C, and scoop out a 
hollow to take the hull, about 14 inch deep on 
the leeward side and 1% inch deep on the wind- 
ward. Thus the hull will set in, leaning over. 
It will be necessary to keep trying the hull in 
the hole until it fits snugly at the correct angle. 

Next the waves must be carved. All the 
plans given are for the model with the wind 
supposed to be on the port quarter; the waves 
will be at right angles to this. There will also 
be small waves slanting away from the hull on 
both sides. Waves slope gradually toward the 
wind and steeply away from it. 


LL IS now ready for rigging the model. 
The yards may be fastened to the masts 
with sewing cotton, glue, and small nails or 
thin wire. I chose the latter as the neatest 
and firmest. Any very thin wire will do. A 
thread pulled from plaited, tinned picture wire 
will answer excellently. Fix the lower yard in 
position by passing the wire around the mast, 
taking both ends around the yard, and fasten- 
ing them behind the mast. The yards will 
. horizontally at about the angle shown in 
fig. 1. 

Fix the lower topsail in the same manner, 
boring two small holes through the sail close 
under the yard for the wire to pass through. 
When the height is just right, the clews will 
touch the yard below but not overlap. Bore 
holes in the clews and tie them to the yard 
below with thin cotton. Fix the upper topsail 
yard the same way. A touch of glue between 
the yards and mast will help to keep them 
rigid. 

Next step the mast in position and rig the 
backstays. These should be of rather heavy 
black thread that is not hairy. Pass two parts 
thtough the hole between the lower and top- 
masts, bore six holes in the sides of the hull, 
as shown in the rigging plan (Fig. 2), bring 
the end of the backstays down to the first 
two of these, and fasten them there with pegs; 








draw them tight down (Continued on page 121) 
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EASY PAYMENT PLAN 





A 
Back Geared 
Screw Cutting 
Precision 


LATHE 
375 bbs. 


“ a 
. rev *; fa a TM 


; . ' 
9" x3" Junior 
New Model Bench 
Lathe with Counter- 
shaft Drive and 


Equipment .... 3455 


Prices and Terms of 9-Inch Junior Lathes 


tween Down. Monthly Price 








Features & Specifications 


Power Feed to Carriage 
Graduated Compound Rest 
Set-Over for Taper Turning 

Hole through Spindle—% in. 
Spindle Speed—48 to 714 R. P.M. 
Width of Belt—1 in. 





Size Lathe Centers Weight Payment Payment Lathe a : 

O"x2 44’... -- | ae 350 Ibs....$30.00..... $12.00.....0:0. $150.00 Also furnished in three types 
ae ae 375 Ibs. iy: oe Oe 155.00 of Motor Drives 

9"x3 54’ aa er 400 Ths. ..... Geames c220 7. 160 00 

Se 20 9.3.06 435 the.:.. BB00..... 13.20..... 165.00 

2. ee me Msi ka 450 lbs... .. B6RB.600 iF 170.00 


As Low as $12 Monthly Payment 


You can install any South Bend Lathe by making a 
small payment with your order and take care of the bal- 
ance in small monthly payments over a period of ten 
months. We ship as soon as down payment is received. 

This new Easy Payment Plan brings you the opportunity to install 
an income-producing LATHE at our low factory prices, and we help 
you finance the purchase. You get the equipment you need to give 
better service to your customers, and the new business should more 
than take care of the monthly payments. 


Prices and Terms on Popular Sizes 





$67.00 Down Pa. nt 
$26.80 per Month 


Size of Lathe Down Payment Monthly Payment Total Price 11"x4’ New Model ick Change 
11"x4’ Quick Change Gear...... $67.00.... "9 Ae $335.00 Back Geared Screw Cutting Lathe 
13"x5’ Quick Change Gear...... Oe SEE 32.16 re 402.00 with Countershaft and Equipment 
18"x8’ —— Change Gear...... 140.00...... 56.00...... 700.00 Price $335.00 

32"x5’ Brake Drum Lathe....... ,. ee cS ee 475.00 p 

36"x6’ Brake Drum Lathe....... oS ee Rs 5.04.9:4 , 


Write for free Time Payment Catalog 40 


Showing 210 sizes and types of New Model South Bend 
Lathes with Prices, Down Payments, and Monthly Payments 
on each size. Check below the size lathe in which you are in- 
terested. 

O Time Payment 
Catalog 40 


[_] 9-inch Lathe 
[_] 11-inch Lathe 
[_] 13-inch Lathe 


SOUTH BEND LATHE WORKS 


[_] 15-inch Lathe 
[_] 16-inch Lathe 
[_] 18-inch Lathe 
CJ Brake Drum Lathe 





$114 Down Payment—$45.60 Month 
854 E. Madison St., South Bend, Ind., U.S. A. 4 ¢»:8/ New Model Quick Change Back Geared 


Screw Cutting Lathe with Countershaft and 


Builder: Two Years 
Lathe 's for Regular Equipment—Price $570.00 


South Bend Lathes in Use 

















MODEL Build a beautiful scale 
SHIPS model of the _ Flying 
Cloud, Constitution, 

Pirate Ship, Mayflower, Galleon and 
other types. Also the slickest 30-inch 
racing sail model you ever saw. Repro- 
ductions of photos of the above models 
and many others are shown in our large 
illustrated catalog which contains prices 
on construction sets, special fittings such 
as blocks, eadeyes, anchors,  steerin, 
wheels, guns, etc., books, blueprints, mode 


makers tools, etc. sent postpaid upon receipt 
of 10 cents 


Model Ship Supply Co., Dept. P, Mineola, N.Y. 


Breed squabs and 
make money. Sold 
by millions at higher 
prices than 
chickens. Write 
at once for two 











TWO 


ing how to do 
it. One is 40 es printed in colors, other 32 es. Ask 
for Books 3 am 4. You will be surprised. Plymouth 
Rock Squab Company, 616 H Street, Melrose High- 
lands, Massachusetts. Established 27 years, Refer- 
ence, any bank or trust company. 








$150 to $300 MONTHLY PROFIT —30 DAYS’ TRIAL 
Charges batteries in 1/3 the time required by others and 
get the business. BIG YEAR ROUND PROFITS. Best 
paying business in automobile field. Requires no s ial 
experience, uses small space. 30 DAYS’ FREE TRIAL 
at our risk under absolute money back guarantee. Write 


today for Bulletin X, gi full ticulars. 
HOBART BROS. CO!” Box P98. TROY, OHIO 
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An angular cutter = 
set up for sharpen. = 
ing. The use of a cup ~ 
wheel has the ad. ¥% P 
vantage in many 
cases of making it 
easier to grind the 
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very close together, ins 
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e e ° long 
Sh M ll imal 
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(Continued from page 84) ap 
aii , screv 
the cutter and the steepness of the angle must —_ when grinding these, the quickest method is to pin 
be considered. In many cases the cup wheel is —_ use a template. A piece of hardwood 1 in. thick cann 
to be preferred. is clamped in the milling machine vise and the | 
The side teeth of single angular cutters are —_ squared up on one side with a side mill. Then but 
ground the same as side mills. For the angular _a cut is taken with an angular cutter. The 
side both cutter and work head have to be re- Reamers are ground cylindrically to size and is of 
versed, whether the cutter is single or double, _ then backed off with a cup wheel. The cutting 
right- or left-hand. Some special angular cut- _ clearance, also the secondary clearance, should 
ters have spiral-cut teeth. To test the angle be the same as when the reamer was new. T 
GAGE TOGET PROPER| UNIVERSAL TOOTH-REST AND CLAPPER- ) [DISKWHEEL 
CLEARANCE ANGLE |. BOX BLADE,OR PAWL HOLDER ip : 
ON UNDERCUT MILLS} CUP WHEEL a lal 
a! = othe 
| FIG.1 |] eo ) CUTTER ee 
, A 
have 
tanc 
| In 
ao aaa and 
SCREW f ver 
‘ ' GRINDING A SECON- it ‘| 
DARY CLEARANCE; h 
} etvor lof SHOWING ADVAN- the 
TAGE OF CUP regu 
AIEEL Ie GRIND- tipp 
true 
done 
O install new Champion Spark way 
Plugs omce a year actually costs far 
you nothing, as they quickly save their plat 
price in gas and oil. _ 
ath 
After 10,000 miles of service, spark plugs her 
deteriorate, no matter how well made they used 
are. The spark is weakened. Combustion FIG.5 | TOOTH REST ON TOOTH REST A 
is only partially complete. Unburned wae HEAD ON TABLE give 
gas is wasted through the exhaust. Power GRINDING regu 
is lost. Engine performance is seriously oF Ene tank bein 
impaired. “A , ing ¢ 
Even though Champions last longer than ligt 
other plugs, a new set assures more com- ° grin 
plete burning of the gas. Engine efficiency —_ hett 
is restored. Power, speed and all-around |_ on one was 
performance are improved to an amazing oT] } HEAD ion 
ie Lots OF WHEEL. BACK SIDE OF END MILL into 
The saving in gas and oil, and the freedom é be e: 





from repair expense, are so immediately 
obvious that the regular change of spark 
plugs at least once a year becomes eco- 
nomically sound and eminently practical. 














CYLINDRICAL BAR 





t ee | 
noo | _(ast-ml] 
CHAMPION SPARK PLUG CO. 


SQUARE OR 
TOLEDO, OHIO 


= é ae SLIGHTLY 
y é Be: ee eee OR CONVEX 
: I ee : a expe 
i FIGs’ «=. 4. PENING A = | finer 
eee eee ee COUNTERBORE LJ FIG It 
: — — 7 -_ —— - inn tatiiiinbiias 4 caus 
Diagrams to illustrate interesting points in Mr. Chamberland’s discussion. In the tooth-rest thro 
(Fig. 2) the slotted member is 54 by 1 by 9 in.; the round arm is % in. in diameter and 6 in. long. cuts 
——— 
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Handle for Swab Rag 


LEANING out the inside of a pipe, hollow 
+ casting, or any deep hole or receptacle is 
often difficult to do satisfactorily. The usual 
expedient is to tie a rag to a stick or piece of 
wire, with the result that either the rag pulls 
off or else fails to reach the bottom corners. 

The device illustrated is easily made and 
overcomes these difficulties to a great extent. 


PIPE COUPLING SWAB 
Ss PIPE PLUG = / 
SS (DRILLED) = 


WIRE RING 
LARGE COTTER PIN 


A simple cleaning device for reaching into the 
inside of a pipe, hollow casting, or deep hole. 










~- 


The materials are: a piece of pipe about 30 in. 
long or to suit the depth of the hole, a pipe 
coupling and plug, a large cotter pin, and a 
small ring or piece of wire bent into a ring. 

The plug is drilled with a hole just large 
enough to allow the cotter pin to pass through 
up to the eye. When the pipe and plug are 
screwed into the coupling, the eye of the cotter 
pin will be gripped between them so that it 
cannot twist or wobble. A rag stuffed between 
the bent legs of the cotter pin will “stay put” 
but can be quickly changed when necessary. 
The use of the slip ring to hold the legs together 
is optional.— Harrison L. Ketcuam. 


Two Aids in Lathe Work 


(Continued from page 86) 


a lathe. Many a job that cannot be handled 
otherwise, except with difficulty, is rendered 
a simple task by the use of the long center. 

A convenient length to make the center is to 
have the body equal to about the greatest dis- 
tance the tailstock spindle can be safely let out. 
In Fig. 2 a plain shaft is shown being ground, 
and it will be seen that the wheel is inclined at 
very nearly the greatest angle to the work that 
it should be for good results. Figure 3 shows 
the difference in the angle made when using a 
regulation tail center; the grinder must be 
tipped at about double the angle. While it is 
true that work can be, and sometimes is, so 
done, it is equally certain that this is not the 
way it should be done. Besides, if inclined too 
far the wheel is apt to interfere with the face- 
plate even if it does not with the dog. That 
would be the case in this example if the special 
lathe dog described in the October, 1927, num- 
ber of PopuLAR SctpeNcE MonruHiy were not 
used. 

Another example, even more to the point, is 
given in Fig. 4. Here a form tool, placed on a 
regular arbor made for the purpose, is shown 
being finished on a long tapered surface adjoin- 
ing a straight shoulder, which in the tool will be 
slightly undercut for clearance. The way to 
handle such a job on the lathe is to set the 
grinder either parallel to the lathe spindle; or, 
better, slightly tipped outward, so that by ad- 
vancing the compound rest the wheel can be 
drawn along the entire tapered surface right 
into the corner. With the long center, this can 
be easily done, but the dotted line shows that it 
would be impossible with the regular center. 
Even with the tailstock spindle extended to the 
very limit, the wheel would be bound to strike 
the flange Jong before it reached the corner. 
The unsatisfactory makeshift of having to di- 
vide the cut into two operations, performed at 
two settings of the grinder, would have to be 
resorted to before the job could be finished—an 
expedient that is the more troublesome the 
finer the work is required to be. 

It might be feared that the long center, be- 
cause of its slenderness, would cause trouble 
through vibration. As a matter of fact, lighter 
cuts must be taken.—Henry Simon. 
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DELTA 
HANDI-SHOP 








Send for this Husky Electric | "mz" 
Home Workshop on 10 Days’ TRIAL | 272375." 


Mail the coupon below—learn how you can have this big complete Delta Handi- 
Shop for 10 Days’ Trial right in your own home. Test it to your heart’s content! 
Note its many exclusive features. See how this sturdy man-size machinery stands 
up under actual working conditions. Note how convenient is the two-shaft motor 
that enables you to handle two or three jobs at one time without dismantling 
set-up. See what wonders in craftsmanship, woodturning, carpentry are possible 
with this efficiently designed outfit. Make the things you’ve always wanted to 
make. Save money on repair work. Earn money in your spare time. 


Not Toys—But Practical Machines 


With the Delta Handi-Shop you can do anything from building full-sized furniture, 
turning table legs, to carving delicate little wood decorations. You will find the Handi- 
Shop a real worker's shop, COMPLETE, FULL-SIZED, including all necessary equip- 
ment for woodturning, face turning, circular sawing, scroll-saw work, sanding, drilling, 
dado and joining work, grinding, buffing Lege mre may a and carving. And you'll be 
surprised at the low cost. The Handi-Shop gives you the utmost in actual machine 
value per dollar! 


Many Exclusive Delta Features 


A few of them are: 1. Powerful, constant-speed, two-shaft motor designed to handle 
two or three operations at same time. 2. eavy U-shaped lathe bed guaranteed not to 
spring or chatter. 3. Improved circular saw with exclusive tilting table features and 
extension guides. 4. Improved sanding dise with special tilting table (can be operated 
without detaching saw). 5. Improved scroll saw with special tilting table. 6. Auto- 
matically-otled bronze bearings. 7. Highest grade equipment and materials through- 
out. 8. Completely assembled on heavy veneered wood base. 


EASY PAYMENTS Delta Specialty Company, __ Dept. MSP 928 | 


1661-67 Hol St., il » Wis. 
Mail Coupon NOW ee ng eee See 


heseribine Delts Hari oh wy uf 10 Das 
for beautifully illustrated literature giving complete T Ek Flame oe oatnlls of 10-Day 
description of Delta Handi-Shop and pictures of its many a as ee 
exclusive features. Also full details of 10-Day Trial Offer Name 
and your choice of 5 convenient methods of payment. pita | 

















Delta Specialty Company Dept. MSP 928 
166121667 Holton St., Milwaukee, Wis. 











LACQUER YOUR 
. e FURNITURE 
wink n 










mneau or cushion shape 
—same P ice. lium dial, 
tells time in dark. ite 
timekeeper , tested and adjusted 


# order. Quantity limited. Send no mone 
postman $3.85. JENKINS, 621 Broadway. New York, Dept. 91 Fra” 


YOU Don’t Need to 
Know a Single Note eS PRG KB 
to Start! (= _ 


Most practical spray device—gives re- 
sults that are readily taken for professional 
work. Easily done, costs less, no effort at 
all. Women, too, become instant experts. 
New Royal Spray Attachment slips right 
onto vacuum cleaner hose—which is at- 
tached to cleaner after bag has been re- 
moved. Press of thumb button gives full, 
instant electric spraying power. Fascinat- 
ing, thrilling; nothing to get out of order. 
Use it dozens of ways—refinishing fur- 
niture, automobiles, spraying plants, oiling 
car springs, etc. Every home with vacuum 
cleaner needs one—sent postpaid upon re- 
ceipt of money order or check for $4.95. 

In addition to your own need for Royal, 
let it earn spare money for you doing jobs 
for neighbors, or on special agent’s proposi- 
tion. Write today—send $4.95 check or 
money 
order. 





























Thousands go through life 
starved for the thrilling hap- 
piaess found in playing a band 
iastrument— because they 
falsely imagine that only 
those who have studied music 
can start on a clarinet, saxo- 
one, trumpet, trombone, or 
ny other band or orchestra 
instrument, 











Ninety five per cent of the 
leading band instrument ar- 
tists played their first notes 
on the band instrument of 
their choice. The easiest way 
is to take your first step— 
on a Pan-American 
instrument, playing all 
of the popular tunes in 
a few weeks. 






















“Play Anything before Xmas!"’ , 
Mail this coupon today for an opportunity to try (without gate in 
cost) a new Pan-American ‘Brilliante’ metal eos — . y The 
band instrument you prefer. You'll find you can easily play . 
at once. You'll like the perfect tones, beautiful appearance, Continental Electric 
easy blowing features— our factory guarantee— and easy pay- 
ment plan. 
saueeseseeseaseeese: Mail Coupon*sssssecsssscusussc: 


a» Sie,. 
505 King St., 
East Toronto, Ont. 


Mail this 

aa s sase = Coupon Now 
THE PPX! GEYER US: 

540 E. 105th St., Cleveland, Ohio 

Enclosed find $4.95 for one Royal Spray Attachment, 






Pan-American Band Instrument & Case Co., 
Dept. M-3, Elkhart, Indiana. 


Send me Pan-American catalog of medium-priced band and 
orchestra instruments by return mail. I am interested in 













(Name instrument here). ...........cccccssccccecsescees 


Rs 6 nin 6:00: 6.0-0046656664066560 Kb 6000 604000864 S0068 6) IG odes ddd eee eee 
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By DOING a Little Amateur Bricklaying, YOU CAN 


Build an Indoor Incinerator 


It Reduces the Cellar Fire Hazard onl Saves Much 
Trouble in Burning Paper, Sweepings, and Trash 


ISPOSING of paper, sweepings, 
and other combustible rubbish, 
which. constantly accumulates 


in every home, is an end- 
less task. Worse still, their storage 
while awaiting disposal creates a 
serious fire hazard, To burn the 
rubbish in the furnace quickly 
chokes the pipes, ruins the fire in 
winter, and heats the house in 
summer. If the house is equipped 
with an oil burner, the accumulated 
trash must be burnt out of doors 





a eer 
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ae 
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Ry 


By JAMES GODFREY 







more mixing and should .not be added 
to the sand, cement, and water until 
they have been mixed. Be careful not to 


touch the lime while it is slaking, as 
it is much hotter than boiling water; 
and do not try to mix the mortar 
in a pail, but use a mixing board or 
the concrete floor of the cellar. About 
two buckets of mortar should be 
sufficient for three courses of brick. 
The grate should be built up of % 
by 1 in. steel strips laid 1 in. apart 
and supported down the middle with 
a 34 by 1% in. steel bar, one end of 
which rests against the inside edge 
of the door and the other on the rear 
brick wall. If the steel strips do not 
lie flat on the side walls, bend them 
slightly in the middle so that they 
will just clear the middle support. 
They will settle into position later, 
About 17 lbs. (40 ft.) of 1-in. strips 
will be required for this, but 20 Ibs, 
should be bought as a few strips are 
required to support the top. 
(Continued on page 119) 

















Mr. Eames shows how the brick walls are 
laid up after the flat grate bars are in place. 


where it may annoy the neighbors and 
possibly endanger surrounding property 
from flying sparks. 

A simple solution of the problem is to 
build a brick incinerator in the cellar and 
keep the trash fires indoors where they 
belong. It is not necessary to be a mason 
to accomplish the feat; anyone can con- 
struct an incinerator like that illustrated. 
The principal materials required are a 
bag of Portland cement, 15 lbs. of un- 
slaked lime, about 150 common brick, 
a clean-out door, and a few other metal 
parts to be mentioned later. 

A cement base is first laid, followed by 
three courses of brick. On top of the 
third course a grate is formed of metal 
strips; then the walls are built to the 
desired height. The top is then put on 
and a connection made to the chimney. 

The incinerator shown has a capacity 
of about a barrel and a half of loose 
papers, but the dimensions may be varied, 
of course, to suit conditions. If the base 


All the combustible waste of the household can 
be burned safely in this type of incinerator. 


of a fireplace chimney or a large main 
chimney is accessible, it may be used as 
one wall of the incinerator. 

The base should be made of one part of 
cement to three parts of sand. Its thick- 
ness should equal or exceed the over- 
hanging flange of the clean-out door. 
An 8 by 10 in. door is recommended; 
it may be obtained at any large hardware 
store. When the base has set sufficiently, 
place the door in position by stacking 
bricks in front and in back of it. Next 
lay up three courses of brick. Break the 
joints and use a %-in. layer of mortar. 
The top of the third course will come 
about level with the top inner flange of 
the clean-out door. 

A strong, easily handled mortar is 
made as follows: To one bucket of sand 
sifted through fly screening add one 
quarter bucket of slaked lime and one 
third bucket cement, mixed in the dry 
state. This amount of lime should give 
the mortar a clinging quality not pos- 
sessed by an ordinary cement, sand, and 
water mixture. To slake the lime, place 
the lumps loosely in a pan or a wooden 
box and slowly pour on water until the 
bubbling and steaming cease. The heat 
produced should dry out the lime quickly 
to a powdery state unless too much 
water has been added. If it remains in 
a smooth, pasty condition, it requires 
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A broken-away drawing of the incinerator 
showing the grate, the top, and the cover; 
a longitudinal section through the top, and a 
detail of the joint between smoke pipe and top. 
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Indoor Incinerator 
(Continued from page 118) 
Continue the bricklaying until the desired 
) r height is reached—a total of from ten to twelve 
courses. Point up the mortar with a rounded 
stick after it has set for about an hour. In 
order to make a true and square job, a car- Lees 
penter’s level should be employed unless the 
base of a chimney is being used as a starting 
point, in which case a straightedge will do. - : ; ate 
Place steel strips edgewise between the joints A! us Gig hig. 
of the brick to —< yy which " a THAT SPEED UP “*R § 
iece of heavy galvanized sheet iron with a ee NE nin a OS 
hole cut out with a cold chisel for the smoke AND LOWER ay! 
pipe. A short piece of ordinary stovepipe i Me ae ia 
should be attached - ane —_ thus made. \ HE best pl aner man in the v 
This can be accomplished by using a pair of ie pe ES ’ . 
dded tin snips to make a number of cuts 1 in. long \ ; one profitable day . work 
until and approximately 34 in. apart around one ny nished with proper cutting ed ae 
ot to end of the pipe. Alternate tabs should be \ ; i ‘ ’ ee oe 
Z, as bent outward at right angles and the end of \ Give him Simonds Planer Knives and watch pro- 
ater; the aging —_— bp oe =~? —“ \~ duction speed up, Simonds cutting edges are © 
opening in the galvanized sheet. e tabs \ . 
mye which pass through should be bent outward ‘ made of the finest scie atifically treated steel and 
bo : at right angles on the underside and both sets of a century's experience 
j “i hammered tight so that the pipe is held rigidly. “ts ae cut costs 
If the smoke pipe is joined to the heater : 
ick. pipe, an opening for it may be cut with a cold 
of % chisel, provided a piece of cordwood or any 
upart other heavy object is thrust into the pipe to 
with cut against. It is not necessary to cut an 
id of accurate hole, as the joint can be sealed easily 
edge enough with asbestos cement. The top from 
» A to B is covered with asbestos cement. -_ 
— All that remains is to make a cover for the ee 
Ae opening into which the rubbish is to be dumped. “a fee 
‘hem This is a piece of sheet steel 1% in. thick to - : 
they which is attached a handle. If a hinged cover SIMONDS SAW" EEL COMPANY 
port. is preferred, the steel strip marked C should “The Saw Makers” Fitchburg, Mass. Established 1832 
ater. be drilled for rivets and hinged to the cover BRANCH STORES AND SERVICE SHOPS IN PRINCIPAL CITIES 
trips before it is set in the mortar. 
Ibs, 
; are Shavings Used to Imitate 
Difficult Inlaid Work 
PMETATION inlaid inserts or marquetry or- 
c naments can be made from shavings in a 


fraction of the time required to cut and apply 
real inlays. 

With a very sharp finely set plane, prepare 
a few wide, thin shavings of the wood or woods 
to be used in the “‘inlay.”” Choose woods that 
will contrast with the surface to be inlaid. 

Cut the desired design from the shavings 
with a pair of sharp scissors and use manicure 
scissors, if necessary, for any very intricate 
curves. Apply liquid glue to the spot where 


— 
aL Mf 





| 
| 





the inlay is to be placed on the piece of furni- ee 
ture or other work to be ornamented, and al- | of — 
low it to become tacky. Then press the pre- a, —_ 
pared shavings carefully in place and wash >. 
) off any surplus glue. With a rolling-pin or any ee = 
RIPS convenient roller, flatten the shavings into the il hc —__—_ I) —"* 
, wood as far as possible. In soft wood they will en MM ill | vm ould se BOOK OF 
Ml) 


sink flush with the surface. 
When the glue is thoroughly dry, the finish Recipes, Formulas 


may be applied. Preferably this should con- 

sist of one coat of thin shellac and several coats and P rocesses 

of varnish. Each intermediate coat should “1 GE T A + O 8B B Y Shin haste: 08: Ah eeane tn thes th oe 

rubbed with very fine sandpaper, and the fina plete Book of Recipes ever published, giving 
. . , : : » givin 

coat with powdered pumice stone and oil. MAKE MODELS thousands of recipes for the manufacture o 









































7: . . ‘ ; valuable articles for everyday use. Hints, 
Joe Me — — -“ i or Start a Home Workshop Helps, Practical Ideas and Secret Processes 
r mirable results by this me od. it 1s de “Model Making,” by R. F. Yates, describes covering every branch of the useful arts are 
aad to use ey me ~ Pa sind a a the senatraction of model gas-engines, steam- even. 
shavings should be dyec eforehand wit engines, locomotives, boats, dynamos, tur- . 
wood stains or household dyes.—L. T. G. a SS 10,000 P ractical For mulas—T he 
It will help you to become a better mechanic. rythin 
’ ; : It_ will help you to do hard soldering, soft Best Way to Make Eve f 
Copine and fret blades and still finer jewel- soldering, lathe work, tempering, drilling, end book to which you may turn with confidence 
28 ers’ saws are likely to become rusty when sa hy Sapeg em ese. t a of information. a See In query tapes. OG 
ND kept i ll rorksl or in any place oe ass See SS eee tains an immense number of formulas that every 
ET pt in a cellar workshop Y place mechanic and model maker should have. _ one ought to have, that are not found in any other 
E where they are exposed to dampness. To make tw age eae See, cand sugpneeting work. 
= tah models, not toys. 4° ages, 35 ustrations. Pri ¥ 
ad rust and acid proof case for these blades, Practical, complete, easily understood. Price rats $4 oo 
or obtain a piece of glass tube of suitable size, Postpaid, $3.00. P l . M 1 
t; seal one end over a Bunsen flame, and cork POPULAR SCIENCE MONTHLY opular Science Month y 
a the opening.—G. O. L. 250 FOURTH AVENUE, NEW YORK. 250 Fourth Avenue, New York 
p. 
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SUPREM 


In Life 
and Power 





Burgess “Super B” Batteries 
have larger cells than standard 
batteries. Extra power and life 
are thus provided. Uniformity 
is insured by scientific precision 
in manufacture. Radio’s cost is 
lowered appreciably by the use of 
“Super B’’ No. 22308, a medium 
size heavy-duty 45-volt battery, 
designed for general, all around 
use... or “Super B’’ No. 21308, 
the largest size Burgess heavy- 
duty 45-volt battery, made es- 
pecially for heavy-current con- 
suming sets. 


Chrome 


Chrome is a preservative that 
guards power when your Burgess 
Battery is not in use. Burgess en- 
gineers solved the secret of util- 
izing it in battery construction. 
It is a patented feature that justi- 
fies the preference of thousands for. 
Burgess Batteries for all purposes. 


BURGESS BATTERY COMPANY 


General Sales Offices: CHICAGO 
In Canada: Niagara Falls and Winnipeg 


BURGESS “SUPER B* 











Outboard Racing Secrets 


(Continued from page 93) 


deal like buying an automobile They are all 
good, but some have been developed for special 
requirements. 

For the racing enthusiast it is doubtful if 
any hull will fill his needs so well and help him 
to win as some of the single-step hydroplanes. 
For the more conservative, those who are satis- 
fied with twelve to sixteen or eighteen miles 
an hour, there are several round and V-bottom 
boats that will carry a good load and still give 
one a thrill, because sixteen or eighteen miles 
an hour is chasing right along when you are only 
a few inches from the surface of the water. 
From my own experience, I find more of a 
thrill in a high-speed small boat than I do in 
an airplane, and [ attribute the feeling entirely 
to the fact that I am gliding over the water 
surface and have stationary objects on shore 
near enough to give me relative values. 

If one wants carrying capacity for short 
jaunts, such as picnics, there is probably no 
hull better suited to all-around use than one of 
the outboard sea sled type. With a Class-B 
motor it will shove along at twenty miles an 
hour or better. Then there is the old standby, 
the flat-bottom boat, which, since the advent 
of the outboard motor, has been glorified to an 
almost unbelievable extent. For those who 
must have extreme lightness for portability, 
there is the square-stern canoe, which is a very 
speedy craft with comparatively low power. 

Whatever the type of boat, best results may 
be expected only if some care is given to the 
motor. Keep the upper parts dry and clean. 
See that it has oil at all times. Do not turn it 
upside down, for there is a chance that water 
will get into the cylinders. Be sure to fasten 
it tightly to the stern of the boat; many an 
outboard motor rests peacefully in Davy 
Jones’s locker. 

The modern outboard motor is practically 
free from vibration. Given ordinary care, it 
will give its owner more pleasure than any 
other piece of mechanism devoted to sport. 
And it will last many years. 


Quickly Made Kitchen Stool 


Hew a strong yet slender kitchen stool can 
be made in an hour or so with the sim- 
plest of tools is shown below. Two pieces of 
wood (from packing boxes) are used for the 
seat, the grain of one piece crossing that of 
the other for strength. The upper piece is 
round or octagonal; the under one is square 
and to it are nailed the legs, which are made 


LEGS FRO! 
\"x 4" STOC 





The assembled stool with legs broken away to 
save space; detail views of seat and braces. 


from 1 by 4 in. “trim’—smoothly finished 
boards of good quality—measuring about 
34 by 3% im. in actual cross section. The 
legs are tapered down to the bottom and their 
top and bottom edges sawed at an angle to 
allow for the slight widening of the stool from 
top to bottom. The leg braces of 1 by 2 in. 
stock are fitted as shown. Although not 
essential, gluing the joints will strengthen 
the stool. It should be painted to match the 
kitchen color scheme.—Eric B. Roserts. 
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For safety 


in Exercise 





ATHLETIC §& 


SUPPORTER 





© B. & B,, 1928 


What folly to rob exercise of its fine 
health value ... by exposing delicate 
cords and membranes to serious 
strains and wrenches! 

In exercise of any kind, from ten- 
nis to the “daily dozen”... play safe 
by wearing an athletic supporter. 


Wear a PAL! It’s the preferred athletic 
supporter of leading colleges, “‘gyms” and 
physicians ... Cool, light, porous, non- 
chafing. And extremely flexible, affording 
firm pees and safety at all times ... 

security means peace of mind and 
freedom of action. Wear a PAL and im- 
prove your game... At all drug stores... 
one dollar. {Price slightly higher in Canada.} 


A PRODUCT OF 


Bauer & Black 


CHICAGO ...NEWYORK... TORONTO 


Also makers of the famous O=P=C 
The suspensory for daily wear 
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A definite program for getting ahead 
financially will be found on page four 
of this issue. 
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Control 
R. F. 
Oscilla- 


tions 


) With 
PHASATROL 


Reg. U.S. Pat. Off. 

A True Balancing De- 
vice for Radio Frequency 
Amplifiers 
When building a receiver, guard 
against the squeals and howls 
of R.F. Oscillations by incorpo- 
rating Phasatrols inthecircuit. 
If you have a set now, suppress 
these infernal noises with 
Phasatrol. It is extremely 
easy to install without dis- 

sembling the receiver. 
Phasatrol dampens the circuit 
and absorbs surplus energy, thus 
neutralizing oscillations. By ad- 
justing it to the desired value, it 
is possible to cure even the most 
obstinate R.F. amplifier tube from 
the oscillat ion habit. 

Price $2.75 each. 
Electrad specializes in a full 
line of resistance controls for 
all radio purposes. Write for 
free installation circulars and 
full information. 

Dept. S-9 
175 Varick Street, New York 
ELECTRAD, Inc. 


IELECTRAD 















Licensed by Rider 

io Corporation. 
Patented 5-2-'16, 
9-21-'26; Pats. Pending 
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New Outlet Plate 


FOR AERIAL-GROUND AND 
POWER RECEP- 
TACLE FOR 
A. C. SETS 


Finished in 
Satin Brass. . $1.00 


Brown Bake- 
ee 1.25 

Etched 
Bronze.... 2.25 





Folder on complete wiririg of house 
furnished on request 
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THIS 148 PAGE 
RADIO CATALOG 


Containing 75 


radio hook-ups, 
500 illustrations, 
1000 articles. 
Whelesale Prices 
Build your own with Rasco parts. 
The lowest prices in the country. 


Radio Specialty Co., 96-P Park Place, New York, N.Y. 








Whittled Ship Model 


(Continued from page 116) 


on the other side and fasten them with pegs. 

The topmast backstays are hitched to the 
masthead and fastened similarly. The two 
stays come to the same place through the 
holes in the bowsprit and are tied to a hole in 
the stem, just above the water line. 

Fasten the foresail to the mast with a piece 
of wire through a hole in the inner end of the 
gaff and a touch of glue down the fore edge. 
Similarly, fasten the boom to the mast touch- 
ing the sail, and tie the outer corner of the 
sail to it. 

Step the mainmast and rig it in the same 
manner; affix the mainsail as the foresail. 
The gaff topsail should be wired to the mast- 
head so that its after corner touches the gaff 
and the sheet of the clew comes over the gaff 
and projects down to windward; from there, a 
rope should run to the deck. 


PROM the mainmast head a stay comes to 
a hole at the fore lowermast head, with 
another from there to the main lowermast head. 
Single lines may be fastened from the lower- 
mast heads to the ends of the gaffs, for peak 
halyards. 

Fore and mainsails should have sheets from 
the boom to the center of the deck; they are 
apparently to hold them in at an angle shown 
in Fig. 1, but serve equally to keep them out 
if the threads are stretched and varnished. 

The jibs are tied to their stays with thin cot- 
ton through small holes in the edge of the sails. 
They have sheets made of twisted cotton with 
blocks in the end, from which two threads lead 
to the deck. The outer jib has a double sheet, 
one straight to the deck to hold it down, the 
other leading over the stay and to the deck on 
the other side; if varnished, this sheet also 
helps to keep the sail in position. 

The yards should have braces as shown; 
single ones from the upper yardarms to the 
masthead, double ones from the next yard to 
the same place, and double ones from the 
lower yard to the topmast heel. Thin cotton 
will answer the purpose. Each pair of braces 
may be of one piece to save knots. 

The blocks should not be larger than about 
1/16 inch; they may be wood, beads, or merely 
knots in the thread. 

The deck fittings are not much trouble to 
make and add to the finish. Suitable ones are 
two little posts right forward, with a round 
piece between to represent the windlass; a 
fore hatch, between the masts; and a larger 
one filling most of the space between the main- 
mast and the stern, with a raised portion on it 
to represent the scuttle. Abaft this there is 
a box containing the steering gear. The little 
wheel attached to the box may bea small watch 
sprocket or may be cut from celluloid or lead; 
it should not be larger than 4 inch. Four or 
more guns and carriages may be fixed on deck 
to point over the rail. 


|F YOUR ship is to be a merchantman, priva- 
teer, or slaver, it will fly the American flag; 
but if a pirate, then the skull and crossbones 
on a black ground or the “Jolly Roger.” 
Mine is a privateer, so I gave it also a long 
pennant, as with a Navy ship. 

If you want to paint her, the coloring is 
simple—black hull and guns; brown masts and 
gun carriages; white sails and deck fittings 
(although the latter may be mahogany color); 
blue or sea green water with whitecaps. I 
suggest, however, that you first try her with a 
thin coat of varnish only, or stained and then 
varnished. If you do not like this effect, you 
may still paint her. 

When finished you will find that you have a 
dainty little model. It might be used as a 
paper weight, or have its base extended to 
form an inkstand, or be adapted for mauy 
other decorative purposes. 
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on half of the Keyboard 


AND that is what the majority of 
people who own Radio sets are 
trying todo... And the worst of it 
is that they do not know any bet- 
ter. They have been listening to 
**Radioed Music’? so long that 
their ears have become accustomed 
to only about half of the program 
being broadcast. 


Now it is possible to transform 
those sets so that allof the program 
is heard. 


The AmerTran Power Amplifier, 
a complete 2 stage Push-Pull Am- 
plifier. and its companion Unit, the 
AmerTran Hi-Power Box supply- 
ing 500 volts to the plates of the 
Power Tubes will make your set 
superior to the finest manufac- 
tured sets. 


Learn what radio can be—listen to 
the whole keyboard as it is played 
in the studio. Write to us now and 
let us arrange a demonstration for 
you. No obligation, of course, but 
prepare yourself for a musical 
treat. 


Before you buy a new set—lIet us 
show you what your old set, AC or 
DC, will do when it is brought up 
to date with AmerTran Products. 


AmerTran Push- 
Pull Amplifier — 
complete 2 stage 
audio amplifier. 
First stage Amer- 
Tran Push-Pull 
for two power 
Tubes. Choice of 
standard amplifier or UX 227 AC for Ist stage 
and two 171 or two 210 power tubes for sec- 
ond stage. Price, east of Rockies—less tubes 
—$60.00 





AmerTran 
ABCHi-Power 
Box—500 volts 
DC plate volt- 
age, current up 
to 110 ma; AC 
filamentcurrent 
for rectifier, 
power tubes 
and sufficient 226 and 227 AC Tubes for any 
eet. Adjustable bias voltages for all tubes. 
Price, east of Rockies—less tubes—$95.00 


Amir) 


American Transformer Company 
Transformer Builders for over 28 years 


211 Emmet Street : : : Newark, N.J. 
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American Transformer Company, , 
211 Emmet St., Newark, N. J. 


Kindly arrange for a demonstration for me. 


Name 





Address 




















‘‘There’s ae new 
Ned Tyson” 


He’s making $6500 a year now 


“I vsep to know him when I was a kid—we 
went to grammar school together, 

“Then his father died and he had to go to 
work. Got a job with Brooks & Watson as a 
clerk, but couldn't seem to get ahead. 

“Then overnight something seemed to wake 
him up. He began making suggestions to the 
firm—helped them to save a great deal of money. 

“Then Old Man Brooks became interested— 
wanted to know how’Ned happened to know so 
much about the business.” Ned told him he’d been 
studying at home at nights through the Inter- 
national Correspondence Schools. ‘H'm,’ said Mr. 
Brooks, ‘I'll remember that.’ 

“He did too. Put Ned out on the road as a 
salesman for a year or so and then brought him 
into the main office as sales manager. 

“He’s getting $6500 a year now and everybody 
calls him ‘the new Ned Tyson.’ I’ve never seen 
such a change in a man in my life. The I. C. S. 
deserves a lot of credit.” 

An International Correspondence Schools course 
will help you just as it helped Ned Tyson. It 
will help you to have the happy home—the big- 
ger salary—the comforts you'd like to have. 
Start today to make good. At least find out 
what this great school can do for you. 


Mail the Coupon for Free Bookle: 
INTERNATIONAL CORRESPONDENCE SCHOOLS 
“The Universal University’’ 

Box 7692-E. Scranton, Penna, 

Without cost oF oMiestion, ss Glesse send me @& copy of 
your booklet, “‘Who Wins and Why,”’ and full —— 
about the subject before which I have marked 


BUSINESS TRAINING COURSES 
Industrial Management Business Correspondence 
Personnel Management Show Card and Sign 
Traffic Management Lettering 
Accounting and C.P.A, Eee and 9 
Coachin Civil Service 
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Cost Accounti Railway Mail Cler 
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Spanish () French Illustrator 
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TECHNICAL AND INDUSTRIAL COURSES 
Electrical Engineer Architect 
Electric Lighting 
Mechanical Engineer 
Mechanical Draftsman 
Machine Shop Practice 
Railroad Positions 
Gas Pasine Operating 
Civil neer 
Survering and Mapping 


Architects’ Blueprints 
Contractor and Builder 
Architectural Draftsman 
Concrete Builder 
Structural Engineer 
Chemistry Pharmacy 
Automobile Work 
Airplane Engines 
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Lost in the Arctic 


(Continued from page 17) 


hangar. In sixty-eight hours Nobile had ex- 
plored 16,000 square miles. Between Spitz- 
bergen and Franz Josef Land they had dis- 
proved the existence of a legendary Gillis Land, 
reported seen two centuries ago. They had 
made more than 200 photographs, 100 topo- 
graphical observations, many motion pictures, 
and had traveled 2,500 miles. 

Spurred by this success, Nobile was eager for 
the crowning triumph—and five days later 
the Italia was heading for the top of the world, 
750 miles away. 


Hat journey was another triumph for 
modern communication. Where once it took 
months for news to reach the public of Peary’s 
historic dash over the ice, millions now listened 
to history in the making as the Italia flashed 
news of her progress. Twenty minutes after 
midnight on May 24, after twenty hours of 
flight, the airship floated over the Pole and 
dropped her flag and cross. Jubilant messages 
sped to Italy. For two hours the ship circled 
about, then began the return journey. Through 
the night Nobile reported constantly all was 
well; but in the morning came word that the 
ship, coated with ice, was battling strong head 
winds. Then a day of silence and on May 25, a 
brief message that with all three motors at top 
speed the Jtalia barely could move ahead. 

That was the last. Hours lengthened into 
days. The gale thundered with increasing 
wrath. Had the Italia been forced down on the 
ice, dooming her crew to untold suffering and 
death? No one knew. 

With no word nor sign to indicate the 
Italia’s position, rescue seemed all but hope- 
less—in Amundsen’s words, “‘a game of blind 
man’s buff.” 

But there were men eager to try. First 
was the Norwegian flyer, Lieut. Luetzow 
Holm, who embarked for Spitzbergen on the 
sealing ship Hobby with a seaplane and dog 
sleds. Capt. Riiser-Larsen, Amundsen’s right- 
hand man on the Norge, followed with another 
plane. They were to search the northern 
coasts of Spitzbergen. Sweden sent a group 
of army pilots, led by Captain Thorsborg, and 
including Captain Einar-Paul Lundborg (then 
a lieutenant), soldier of fortune and dauntless 
airman. From the Citta di Milano went two 
parties of Alpine climbers with Norwegian 
guides for an overland search. 


NORWAY rushed the ice breaker Braganza 
and two powerful breakers went from 
Russia. Italy hurried two giant seaplanes, 
piloted by Majors Maddalena and Penzo. 
And France offered the speedy new seaplane, 
Savoia 55, built for trans-Atlantic flight, with 
Captain Guilbaud, to pilot Amundsen on the 
quest. 

A blind search it was, but sassiate. 

Meanwhile, radio operators in Russia, Hol- 
land, and America picked up messages sup- 
posedly from the Italia; but not until June 8, 
two weeks after the last previous word, did the 
Citta di Milano get definite signals from Biagi, 
the [talia’s operator, that the ship had crashed. 
Nobile and part of his crew were stranded on 
the ice off the easternmost tip of Northeast 
Land, a desolate island to the northwest of 
Spitzbergen proper, a region of ragged ice more 
than 200 miles from Kings Bay and on the 
opposite side of the Spitzbergen archipelago. 

Soon messages from Nobile told of the 
Italia’s fate. At 10:30 on the morning of May 
25, he related, the ship was bucking the wind 
at a height of 1,500 feet, when suddenly, over- 
whelmed by the weight of ice, she began to 
drop and in less than two minutes hit the ice. 
The cabin, containing Nobile and eight others, 
was torn away from the envelope, while the 
bag itself, with seven men in its keel, was 
blown away across the pack like a toy balloon 
until it. vanished. A moment later the stranded 
men saw in the-distance (Continued on page 123) 
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Every “Up-to-Date” Boy 
Plays the Harmonica 
ACATION days aren't half so 


much fun unless you can pull out a 
harmonica and show the crowd how you 
can play—or join with the other fellows 
in harmonizing the latest popular songs 
as well as the old-time melodies. 

Everybody plays the harmonica now 
—that is, everybody who is up-to-date. 
Don't be the exception. 

Send today for the free instruction 
book which will show you in pictures 
how you can learn to play the harmon- 
ica in an amazingly 
short time. A penny 
postcard will bring it 
free by return mail. 
Do it NOW before you 
forget ! 


M. HOHNER, Inc. 
114 East 16th St. 
Dept. 504-J 
New York 


FREE 


INSTRUCTION 
book, fully illustrated. 
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it. The IDEAL Complete Construction Outfit 
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Lost in the Arctic 


(Continued from page 122) 


a column of smoke—fearful evidence of fire. 

Miraculously all but one in the cabin escaped 
with their lives. Vincenzo Pomella, motor 
attendant in the stern of the gondola, was 
crushed to death. His comrades buried him 
in a frozen grave. 

Miraculously, too, most of the food and 
supplies in the cabin had been saved—enough 
for more than a month. At first the men found 
shelter in an ice cavern, then erected a silken 
tent. 

Five days after the crash, Dr. Finn Malm- 
gren, Swedish meteorologist, and Captains 
Alberto Mariano and Filippo Zappi had set out 
on foot over the treacherous floes for land. 
Whether they had survived, no one knew. 

The position of the others, on their little 
frozen island, was critical. The ice was breaking 
up and moving. ‘They faced imminent peril 
of drifting to the open sea. Nobile and Ceccioni, 
motor chief, each had a broken leg. All were 
weak from exposure. Nobile appealed for med- 
icine, footwear, stoves, and radio batteries. 


AMUNDSEN and Guilbaud hop northward 

from Norway and vanish. And the Riiser- 
Larsen and Holm planes soar out over the ice 
pack. 

Nobile has painted his tent red to make it 
visible, but the flyers see no trace of it. The 
castaways signaling in vain, watch the planes 
sail by. 

Biagi arranges a series of radio signals to guide 
the flyers. One letter will mean to steer to the 
right; another, to the left; another, to turn 
about. And Maddalena, Italian airman, led by 
the signals, finds the party and drops 650 
pounds of provisions by parachute while the 
exhausted men below him weep for joy. 

Three days pass and then comes the most 
daring and masterly feat in the annals of 
aviation. The seaplane of Lundborg, with 
landing skis replacing its pontoons, circles 
overhead and swoops down like a gull to 
settle safe on the jagged, drifting ice cake. 
The castaways can hardly believe their eyes. 
The thing is impossible. But here he is, under 
orders to carry Nobile off first. The men lift 
their wounded commander into the plane, 
which flies westward to the relief ship Quest, 
whence Nobile is transferred to his own ship at 
Kings Bay. 


[UNDBORG returns to the rescue, but the 
skis strike a sharp ridge of ice, and the plane 
upsets and is damaged beyond repair. Lund- 
borg joins the exiles. More than a week later 
another Swedish flyer, Lieutenant Schyberg, 
rescues him in turn. 

Meanwhile the Russian icebreaker Krassin 
finds and rescues Mariano and Zappi, lost 
from the Nobile camp for six weeks. Their 
companion, Dr. Malmgren, has succumbed in 
the struggle toward land. 

Then the powerful Krassin, its siren splitting 
the Arctic wastes, reaches and saves the hand- 
ful of men dying on an ice cake—Viglieri, in 
command; Biagi, radio hero; Ceccioni, in- 
jured motor chief; Troiani, engineer; and 
Behounek, intrepid Czech meteorologist who 
had continued taking scientific observations 
while awaiting almost certain death. 

Now one by one ill-fated rescue parties are 
themselves saved. With the taking aboard 
the Krassin of the Russian ace Chukhnovsky, 
who crashed attempting to drop a note from 
the air telling Mariano and Zappi of their im- 
pending rescue, all survivors are snatched from 
the Arctic save Amundsen’s missing party— 
and, somewhere to the west, seven men of 
Nobile’s crew last seen clinging to the drifting 
bag, rolling crazily before the wind, that was 
once the majestic Italia. 

Men, with modern machines, have per- 
formed mighty deeds against the Arctic giant. 
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PLASTIC WOOD? 


[Reg. U. S. Pat. Off.] 


The leg has split and the caster is 
off—it’s hard on floors, furniture and 
tempers. But Plastic Wood forced into 
the split and the socket will hold the 
caster firm again. This amazing 
product—that Handles like Putty and 
Hardens into Wood—also holds fast to 
metal, plaster, fabric, tile, porcelain or 
glass! It is ideal for filling-in furniture 
dents and gouges, too, and can be 
stained, painted or lacquered to the 
desired color. 


PLASTIC 
WOOD 


(Reg. U. S. Pat. Off.] 


For the bathroom, when tile or por- 
celain splits, cracks open up around the 
tiles, or a wall fixture comes loose, 
Plastic Wood White Waterproof Tile 
Cement is of immediate value. It will 
hold. broken pieces, seal cracks, is 
impervious to water, and dries to a 
hard flat white. At the same prices as 
Plastic Wood. 


Plastic Wood Solvent 


Plastic Wood dries rapidly, and often 
when working it becomes necessary to 
soften or thin it. A few drops of Plastic 
Wood Solvent will renew the wood that 
has started to dry. Plastic Wood Sol- 
vent, in 25 and 50-cent cans, can be 
bought through your dealer, but it 
cannot be shipped by mail. 





1 lb. can $1.00 


At Hardware and Paint Stores 


¥4 |b. can 35 cts. 


ADDISON-LESLIE COMPANY 
307 Bolivar Street Canton, Mass. 
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“KNIVES 





A LIGHT WEIGHT 
KNIFE FOR 
HEAVY WORK 


HE blades in this knife are super- 

sharp—hand-honed at the factory. 
They are made of the best high-carbon 
blade steel obtainable, uniformly hard- 
ened and tempered to the proper de- 
gree. The edge that bites will last. 
This knife is light in weight. You can 
carry it in your.pocket without know- 
ing it’s there, but it is sturdy—built for 
hard, practical use by carpenters, 
skilled mechanics and amateur crafts- 
men. 


Has a good-size, heavy gauge clip 
blade, a pen blade, and a cut-off pen 
blade for scribing, cutting builder’s 
paper, canvas or other heavy mate- 
rial. Shinbone stag handle with spun 
rivets—no cracked handles due to 
hammered rivets. Nickel silver bol- 
sters and shield. Brass linings. Beau- 
tiful finish throughout. 


Ask for Remington Knife No. R 4413. 
Sold wherever good cutlery is sold. If 
your dealer hasn’t it in stock, send us 
his name and $1.50. The knife will be 
forwarded promptly, postpaid. 


REMINGTON ARMS COMPANY, Inc. 
25 Broadway New York City 


Originators of Kleanbore Ammunition 
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cartridges. 


JENKINS, 623 Broadway, 


Sport Bodies for Fords 


at FACTORY PRICES! 


$38.50 


Write for Booklet 
} A-10 Showing Thi. 
. and Other Models. 


Aurora, Illinois 











SPORT FACTORIES, 















Air Time-Tables 


(Continued from page 29) 


airport supplement the regularly scheduled air- 
lines; you can rent from the companies opera- 
ting them a plane and pilot for any local or 
cross-country trip where the regular air service 
is inadequate. Thus, Dr. John MacLachlan, of 
Cleveland, Ohio, used a taxi plane the other 
day to make a fast trip, without need of con- 
nections, between Cleveland and Hartford, 
Conn. Called to attend a seven-months-old 
baby stricken with influenza in Hartford, the 
family physician arrived by air in time to save 
her life by warding off toxic complications. 

Not only independent companies, but many 
regular air lines operate these taxi services. 
Their rates vary from fifteen cents to a dollar 
a mile for each passenger; for long trips the 
rate is generally higher. 


"THERE is no mystery about taking a trip 
by air. In every city along a regular air 
passenger route is a local office of the airline 
serving it that will gladly furnish information, 
rates, and directions to reach the field. If the 
name of the airline is unfamiliar, it can usually 
be obtained from telephone information, the 
local Chamber of Commerce, a leading hotel, or 
any newspaper. In the same way you can 
learn the name of an air taxi service. It is 
prudent to make sure your pilot is a licensed 
operator flying a licensed plane. 

A ride over the transcontinental airway, 
backbone of the nation’s whole system of air 
lines, is one of the best illustrations of the 
advantages—and disadvantages—of air travel 
today. Suppose, for instance, that John 
Jones wants to cross the continent by air from 
New York to San Francisco, passing through 
Chicago en route. He learns that the National 
Air Transport, carrying mail and express and 
accommodating one passenger a day when load 
and weather permit, runs the only scheduled 
line from New York to Chicago; there it con- 
nects with the Boeing Transport’s line, longest 
passenger line in the country, for the remain- 
ing 1,949 miles. Of course, Jones could hire at 
Curtiss Field, N. Y., or Hadley Field, N. J., 
a “taxi” plane that would take him to any 
part of the country at a fixed rate of, say, 
fifty cents a mile; but that is considerably 
more than the mail line’s rate of $200 to 
Chicago. 

At nine in the morning, Jones telephones the 
National Air Transport and learns weather 
conditions will permit the Chicago flight. 
However, the manager must wire Cleveland to 
make sure that no one else has booked passage 
from there to Chicago. Otherwise, with the 
line’s one-passenger capacity, Jones could not 
travel straight through. 


HE answer from Cleveland is satisfactory 

and at 10:15, Eastern Standard Time, 
Jones boards a Pennsylvania R. R. train for 
Newark, N. J. There he changes to the local 
that will carry him to Stelton, a little flag sta- 
tion near New Brunswick, N. J., where 
Hadley Field, the airline’s eastern terminus, is 
located. He is carrying a small suitcase; only 
twenty-five pounds of baggage is allowed him 
without extra charge, and that is the rule with 
most air passenger lines. 


AFIELD manager motors Jones to the field. 
Soon a new airport at Newark, only half 
an hour from New York, is to be ready; and 
it seems likely that airlines serving New York 
will move to the new terminal at once. 

At Hadley Field Jones pays his passage and 
receives his air ticket, a little larger than a 
postcard. Now he dons flying togs that the 
manager provides for him—suit, helmet, 
goggles, and boots if the weather is cold. He 
straps on a parachute; in an emergency, he is 
instructed, he-will jump first, count ten, and 
pull the cord that (Continued on page 125) 
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BUILD vir ours, SLOCK 


Turn idle hours into welcome dollars building 
clocks, very profitable spare time werk. We 
furnish plans, instructions, works, dials and all 
materials at low prices. 


Banjo Clocks, Mantel Clocks 
Works As Low As $1.65 
Grandfather Clocks with Chimes 


Wrtte for Catalog and FREE Blueprint Plan 


1691-K Ruffner Street, 
Philadelphia, Pa. 











' (itSky Pirate ground, flies 
fast and far. Wing spread 20 inches; $1 

— beautifully finished; all complete - « 
'**Construction gM at op he 
e a fine mode! i 61 


: ed to mak 1, with 
AVIATORS HELMET structions easy to follow. Postpaid. 
GLIDERS—TRACToRS— RACERS—CABIN MONOPLANES; all com- 
plete or Construction Sets; from 25c to $10. 


Write for Folder ‘‘ E”’—Dealers ask for discounts 
Broadfield Aeroplane Co. (Est.1919) Hempstead, N. Y. 


The Electrician's Wiring Manual 


By F. E. SENGSTOCK, E. E. 


Contains all the information needed for the 
proper installation of lighting and power sys 
tems in houses and other buildings. 

It completely covers inside electrical wiring 
and construction in accordance with the Na 
tional Electric Code. 

Pocket size—flexible binding 


448 pp. Price, $2.50 
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Air Time-Tables 


(Continued from page 124) 


it. That is an almost unnecessary pre- 
‘on that has an interesting origin; mail 

: although they are required to wear 
parachutes, must still, according to the best 
traditions of the National Air Pilots’ Associ- 
ation, stick by a disabled ship unless the passen- 

’g safety is also provided for. 

Jones is escorted to the plane he will ride in, 
a Douglas single-seater mail plane. A folding 
rumble seat, with a windshield that also folds, 
has been improvised in the space just ahead of 
the pilot and behind the motor; into this seat 
Jones climbs, nodding to the pilot, and mail 
and express is piled in. With a roar of the 
motor the plane is off. ; 

At his side Jones notices a little telephone. 
ke holds it to his ear and over it comes the 
pilot’s voice, clear above the racket the motor 
js making. Jones can converse with him 
without raising his voice. ‘“‘ Now we're passing 
the Kittatinny Mountains,” says the pilot. 
A little later, “Here we are, over the city of 
Reading.” 


ROM an altitude of about a thousand feet, 

Jones has a magnificent view of the coun- 
try. Passing over western Pennsylvania, his 
pilot-guide points out a caved-in mine. No 
pilot ever fails to point out that mine, it seems; 
it is a perennial attraction. 

The pilot vouchsafes that he has flown the 
mail route for thirteen months and he knows 
every farm. Jones’ talk with him is interrupted; 
he dips his plane, lands at Cleveland, and 
points out the machine to which Jones must 
change for his trip onward to Chicago. 

Three thirty-five, Central Time—on time 
tothe minute. ‘‘ Have I time for a bite to eat?”’ 
Jones asks. “That’s easy,’ says his pilot, 
pulling mail bags from the plane. “You can 
get a box lunch over there at the field office.” 
Munching a sandwich, Jones climbs aboard 
the second plane, with a new pilot. A brief 
stop at Toledo to drop a mail sack, and then 
promptly at seven o'clock, Chicago’s munici- 
pal airport at Cicero, IIl., comes into view. 
Fifty minutes’ rest, before the Boeing plane's 
scheduled departure westward, gives Jones a 
chance to stretch his legs, pay $200 for a ticket 
to San Francisco, and inspect the field with 
its ten hangars, one brick office building, and 
amanager’s small office. A roar overhead at- 
tracts his attention, and a Travel Air cabin 
monoplane swoops down from the sky. It is 
the National Air Transport passenger and 
mail plane from Kansas City, on time at 7:20; 
five hours sufficed for that trip, though it 
takes twelve by train. Three passengers step 
out, carrying suit cases, as it glides to a stop, 
and are whisked away in a taxicab. 





T SEVEN-FIFTY, the Boeing plane, a 
two-passenger cabin machine—forerunner 
of twelve-passenger Fokkers soon to ply the 
toute—soars into the darkening air. Jones 
settles back on the leather-covered seat for 
two, at the front of the mail compartment; 
soon he is sound asleep. A bump and he opens 
lis eyes, startled. The plane has landed at 
lowa City for gas. 
Omaha next, with a change of planes and a 
midnight snack of coffee and cookies at the 
airport. Now Jones can keep his eyes open no 
longer. Unseen by him, through the night, his 
pilot flies on to stop at North Platte . 
Cheyenne. Another change of planes; few fly 
more than 400 miles at a stretch. Hitting the 
kies now, in the gray light of dawn. 
Seven in the morning, and he circles to a 
ding at Rock Springs, Wyoming, to take 
again immediately. Morning sunlight 
bathes the scenery more than a mile beneath 
in @ brilliant glow. For a while Jones watches 
it scud past, then (Continued on page 130) 
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You get ThoroughTraining Now! 
Aviation is the fastest growing industry in the 
world today—offering unlimited opportunities as a 
commercial pursuit and unsurpassed enjoyment. if 
flying for pleasure alone. The beginner NOW 
will be the master of aviation a few years hence. 
There is honor and prosperity ahead for those 
who start now with proper training and grow 
with the industry. Our courses give you this 
training—they cover EVERYTHING about 
planes, motors, their maintenance and construction, etc. 
mechanic must know to secure a good paying position. 


EVERYTHING a pilot or 


We Teach You by Practical Instruction 


5 Our School Registered, All In- 
structors and Airplanes Licensed 
by U. S. Government, Aeronau- 
tics Branch, Dept. of Commerce. 
Realizing that the highest type of 
equipment and ablest and most 
experienced instructors are neces 
sary, our courses are taught under 
the direction of U. S. Licensed 
Transport Pilots and Mechanics. 
Our equipment is new and of mod- 
ern design, every ship is licensed and 
instructors and all equipment subject 











Thorough Instruction 


at Low Cost 


We teach you by actual flying and practical 
instruction; no long course needed. We 
guarantee sufficient hours in the air to 
make each student master of his ship; 
pilot it safely and efficiently. That our 
instruction is thorough is proved by the 
fact that each student, before finishing 
the course, must take-off, fly and land his 
plane without assistance. No student 
bond required. Our ground courses give 
thorough instruction in ground work and 
qualify you for a position as motor and 
plane mechanic, rigger, electrician, welder 
or any ground position, or you can take 
the course combining ground instruction 
and flying which will qualify you for an 
industrial, limited commercial or trans- 
port pilot. The cost is low considering 
daily flying and thoroughness of theoret- 
ical and ground .instruction on latest 
modern type planes, Wright Whirlwind 
and other standard motors. Our biz new 
book “Aviation and You’ tells all the | 





facts. It's FREE. Fill out the coupon and 
mail it at once—no obligation. DO IT NOW! 
Von Hoffmann Aircraft School, | 


Lambert St. Louis Field, 
Anglum, Mo. 









to daily U. S. Government Inspec- 
tion. (Most schools do not have a 
resident Federal U. S. Government 
Inspector on the field—think what 
this means to you.) 


How to Own Your Plane 
Get Our Course Free 


Write for our plan which will enable you 
to own your plane and secure without cost 
to youa complete course of instruction. 


Von Hoffman Aircraft School, 

809 Lambert-Saint Louis Flying Field (Lindbergh’s 
Own Field), 

Anglum, Missouri. 

Send me your big, new book “AVIATION AND YOU” 

giving all the facts about your ground and flying courses. | 

I assume no obligation. 

CHECK (] I am interested in GROUND COURSES | 

HERE ([ I am interested in FLYING COURSES 











The Electrician’s 


Wiring Manual 


By F. E. SENGSTOCK, E. E. 


Contains all the information need- 
ed for the proper installation of 
lighting and power systems in houses 
and other buildings. 

It completely covers inside elec- 
trical wiring and construction in 
accordance with the National Elec- 
tric Code. Pocket size—flexible binding 

448 pp. Price, $2.50 
POPULAR SCIENCE MONTHLY 
250 Fourth Ave. 





New York City 


DIESEL ENGINES 


Marine and Stationary 
By Ensign DAVID L. JONES, U.S. Navy 


The most complete, thor- 
oughly practical and up-to- 
date treatise on the Diese 
Engine ever published.” It 
explains their construction, 
troubles, remedies, operation 
and adjustments, practical 
trials and tests and the ele- 
mentary thermodynamics of 
all types of the Diesel Engine. 
The book is fully illustrated 
with drawings of. working 
parts and detail engravings. 
400 pages. a 

Price $5.00 


Popular Science Monthly 
250 Fourth Ave. New York, N. Z 
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Advertising 


GET into 2 ao 5 af at home. Ex- 
perience unnecessary. ew lan. No text books 
used. Practical work. Old “established school. Send 
name and address for interesting free booklet —- 
Davis School of Advertising, Dept. i74-B, 3601 Mi 


gap, Chicago. 








Rates 40 Cents a Word. A 10% discount is 
allowed on all contracts for six consecutive inser- 
tions. Advertisements intended for the November, 
1928, issue should be received by September 5th. 
Submit details of proposition with order. 





Advertising Services 


24 WORDS,-151 rural weeklies, $6.04. 
4112P Hartford, St. Louis, Mo. 


portan Advertisers should not be without the im- 
rtant facts on Money Making. Write today for the 
Poulek-action Advertising Rate Folder’’ whfch contains 
information of value to you. If you are anxious for quick 
rofit returns, do it now! Address your inquiry to: 
amager, Classified Advertising, Popular Science 
Monthly, 242 Fourth Ave., New York. 





Ad- Meyer, 





Education and Instruction 


DON'T a gl for any Civil Service 
without seein free catalogue. Columbian 
spondence Col eee, rw ashington, D. C. 

“DOUBLE entry bookkeeping mastered in 60 
with 8 keys; guaranteed: diploma.”’ Internationa] 
keeping Institute, Desk 10, Springfield, Mo. 














‘Books and Periodicals 
WHAT the Radio Buyer should know—a 24-page 
booklet with full information on selecting and operating. 
Price 25 cents. Popular Science Institute, 246 Fourth 


Ave., New York. 

BOOKS, Magazines, Art Publications in French, 
English, Spanish. Photo novelties, samples, etc., lists, 
20 cents stamps. Villaverde Co., Dept. 205, Box 670, 
Havana, Cuba. 








Engines— Motors—D-ynamos 


MAKE Electric Motors—half and one horses 
‘C. induction motor winding models ow: connect 
as sight. Learn quick, easy. Dept. B, Gaines Bros, 
Gainesville, Texas. 
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Field Glasses 








Archery Tackle 


$10 to $25. Delivered. Write for de- 
Olympic Archery Co., Port Angeles, 





YEW Bows. 
scriptive prices. 
Wash. 





SPEEDY bows, hand made, complete archery equip- 
ment. Catalogue free. Perkins Archery Shoppe, 
Grand Rapids, Michigan. 


4TH EDITION just off press. 
Operating,"" by Mary Texanna Loomis. 
radio text and reference book of America. Nearly 
pages, over 700 illustrations, flexible binding. Price, 
postage paid. For sale by hundreds of book- 
dealers throughout America and many foreign coun- 
tries. Or may be purchased direct from the publishers. 
Send check or money order to Loomis Publishing 
Company, Dept. 22, Washington, D. C. 


“Radio Theory and 
The standard 








Authors— Manuscripts 


SHORT stories wanted by publishers. Address manu- 
script: Hursh Service, Dept. 3, Box 1013, Harrisburg, Pa. 











cAutomobile Accessories 


SPINNING auto light—Red, white and blue. Red 
and green for cowl. Most beautiful os in the worte. 
Every wantsone. Just patent ny auto. Pay 
mailman $1.50 plus postage for sample. Am Light Co., 
74 Milford Aven Newark, N. J. 








Business Opportunities 





LEARN the collection business. Good income; quick 
results. Interesting booklet, ‘Skillful Collecting,’”’ free. 
National Collector's Association, Science Building, New- 
ark, Ohio. 

BECOME a Foot Correctionist. A New Profession 
not medical nor chiropody. All the trade you can attend 
to; many are Lmanine 33, to $10,000 yearly, easy terms 
for training by mail, no further capital needed or qocce to 
buy, no agency or soliciting. Address Stephenson Labora- 
tory, 10 Back Bay, Boston, Mass. 











cAviation 

THE American School of Aviation announces a new 
correspondence course in Mechanics of Aviation. A 
thorough training in Practical Aeronautics. American 
School of Aviation, Dept. 6741, 3601 Michigan Ave., 
Chicago, Iinois. 

BIGGEST, Best Catalog Model Airplanes, Parts, 
Supplies: 5c postpaid. Ideal Company, 21 West 18th 
Street, New York. 








USED correspondence school courses sold on re- 
eee basis. Also rented and —— I er 
ack guarantee. Catalog free. (Courses bought.) 
Mountain, Pisgah, Alabama. 

INVENTIONS ‘commercialized. Patented or un- 
gatentes. Pe Adam Fisher Mfg. Co., 183 Enright, 
. Mo 








SUCCEED With Your Own Products. Make them 
yourself. Formulas, Processes, Trade-Secrets. All lines. 
a circulars free. C. Thaxly Co., Washington, 





“SKYWARD HO.'’—New book by Derek White on 
our future in Aviation. Opens road to career, fame, 
ortune. Sent free—write at once. Parks Air College, 
215 Missouri Theatre Bidg., St. Louis, Mo. 

BUNDLE of model aeroplane material. Various sizes 
wood, reeds, bamboo, rubber band. Also circulars on 
tree three-foot plane. All for dime (coin). Aero Shop, 
3050 Hurlbut Ave., Detroit, Mich 

ADVICE in Glider and Airplane Construction. Price 
lst of Blueprints 25 cents. Paul Schroeter, 319 Colby- 

Abbott Bidg., Milwaukee, Wis. 

SIMPLEX Air Model Co., Auburn, Mass. 
cents for supply booklet. 

“THE STORY OF LINDBERGH” largest book pub- 
lished, his life, flight to Paris, Mexico, py hs pages. 60 
illustrations. Pay pos stman C. O. D. $1.98. , as Com 
pany, Sansome St., San Francisco, Calif. 

HOME Study Aviation Course at new “low price. 
Tho rough, complete, practical—including Motors, 
Wings. selage, Bracings, Assembly Construction, 

Design Pi Nomenclature, Flying, Flight Prin- 
ciples, Air Rules, Meteorology, Navigation, and 50 other 
subjects. Endorsed Diplo- 

=e Gren, Free Employment Service. Write today for 
details. National Aviation Tzening. Dept. 2, 1031 So. 
Broadway, Los Angeles, Calif. 

NEW! Three models in one. Perfect scientific repro- 

ductions. Catalog Free. Stewart Marshall, Rome, Ga. 


Bending Machines 


THE Famous Hossfeld ‘“Wrenchiess” Universal 
Iron Bender is the last word in bending machines. Bends 
metal cold or hot into most any conceivable shape, in- 
eluding Eye Bolts and Automobile Spring Eyes. ends 

to 1” bars or 12” pipe cold. Thousands in use by 

p Aa of trade, from the smallest shops to the 
t railway systems. Write for circular and prices. 
eld Mig. Co., Winona, Minn. 
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by experts. Pioneer school. 

















MIRRORS Resilvered at Home. Costs Less 5 cents 
per square foot; you charge 75 cents. Immense profits, 
—— autoparts, reflectors, tableware, —. refinish- 
ng metalware, etc., outfits furnished. Details Free. 
Write, Sprinkle, Plater, 94, Marion, Indiana. 


Used Field Goes. $3 to $85. 
M-2, O-we-go, N. Y. 


Financial Advice 





—— a 








———~ 
MAKE money in stocks, mortgages, real estate 
inventions. Avoid costly mistakes. Get ‘ex Pert ad 


Write Geo. H. Cole, LLB., Tower Bldg., 


Syrecuse N.Y, 


———$— 








For Electricians and Helpers 


THE Electrician's Wiring Manual, By F. E. Sen 
ont 





stock, E. E. Contains all the information needed f 
roper installation of lighting and power systems jp 
ouses and other buildings. It completely covers inside 
electrical wiring and construction in accordance with 
the National Electric Code. Pocket size—fiexible bind. 
ing. 448 pp. Price $2.50. Popular Science Monthly, 
250 Fourth Ave., New York City. 








For Inventors 





UNPATENTED Ideas Can be Sold. I tell you how 
and help you mike the sale. Free perttoulars (Copy- 
righted). Write W. T. Greene, 805 Baltic Building, 


ashington, D. C 

INVENTIONS _Commercialized. Pesemees or uD 
ss Write Adam Fisher Mfg. Co., 183 Enright 8t., 

uis, Mo. 

INVENTORS’ Universal Educator—contains 99 
mechanical movements; 50 rpetual motions. R . 
how to obtain and sell patents. Suggests new Ideas, 
Explains how to select your attorney and avoid i 
sharks. Special Price, $1.00 postpaid. Albert E. Dieter- 
ich, 681 Ouray Blidg., Washington, D. C. 











THIS Advertisement may make you Thousands of 
oa if you'll write immediately for my ‘“Eye- 
*’* Literature describing Guaranteed Formulas; 
Leer ie Trade Processes, Money-Making Information 
how to easily make the World's Best-Selling S alties. 
All lines. Investment Small. Profits immense! Start in 
your Home, Room or Office. Make the G Money 
you're entitled to. Dr. Liscombe Miller, Chemist, 
Tampa, Florida. 


DIE Costing Machines. Industrial, Miniature. Byrd. 
318 Reed, Erie, Pa. 

GO IN Duniness start home, spare time. Men and 
women earn $35 to $100 weekly operating a ““New Sys- 
tem Specialty Candy Factory.’’ Unlimited opportunity 
Complete a and tools furnished. Only a few 
dollars eeeuazes 8 o begin. Write for big free book—tells 
how. anillyer. Ragsdale, Drawer 19, East Orange, 








INVENTIONS wanted: Have you a patented or un- 
patented idea, new process or product for sale? If s0 
write Oliver, Box 928, Bangor, Maine. 








Formulas 





SUCCEED With Your Own Products. Make them 
yourself. Formulas, Processes, Trade-Secrets. All lines, 
as. circulars free. C. Thaxly Co., Washington, 





GUARANTEED Formulas: “Exclusive But Not 
Expensive” For Making Largest Selling Specialties. All 
Lines. Play Safe, get my Valuable, ‘“‘Eye-o) 
Literature before buying common Catalogue Stock 
a ag Miller, Manufacturer’s Chemist, Tampa, 

lorida. 





“ARTISTS and Art Students are printing 250 signs 
or pictures an hour without machinery. Sample and 
particulars 10c. Straco-1014 Mulberry, Springfield, 


Ohio. 
AMAZING new products. 200% to 500% profit. 
Make them yourself. Send for Tree literature. Scheld, 
nn. 


Chemist, Box D-1199, New Haven, Oo: 
NEW specialized business—yet you can make $1,000 
per Ly Start an Auto Glass Shop, replace broken 
g cars. Accidents increasing—garages send 
Sork. T ll tell you how to start, but reserve Milwau 4 
porrmery. ‘ee Auto Glass Shops, 752, 55 National, 
waukee, W 








For the Home 


GRANDFATHER clock works, $5.00. Build your own 
case, instructions free; make good profits se your 
friends. Clock works with chimes for old or new cases. 
Write for full particulars. Clock Co., Nicetown, Penn, 

MAKE your own automatic water heater, Gas 
Electric. Write: John Kirkeby, San Luis aaa, Cal. 

A LAUNDRY cabinet anyone can 
prints 25c. Ray Brooks, 1250 First oC “He 
Beach, Calif. 














HAVE you Mal Order Business for Sale or do you 
want to buy o 

Write your end to Eastern Exchange, 112-Smith, 
Millville, N. J. 





Blue Prints 


TO THE man who has a Home Workshop and likes to 
work with tools, Popular Science Monthly offers the 
opportunity to purchase blue prints giving details of the 
construction of useful articles for the pote. The follow- 
are. a few of the ae prints available: No. 15, wen 

7, ¢ 7 and Mahogany Chest, No, 41 
with agee 





York, _& 








Boats and Launches 


BUILD your own boat. Outboard motor epeneeter, 
runabout, cruiser, a or sail using our knock-down 
materials. 55 Models. Send 25c for catal Brooks 
Boat Co., Inc., Salt Street, Saginaw W.S., Mich. 
BOATMEN: Send for the new book, “How” to Con- 
vert and Run the Ford Motor, 10 cents (coin or stamps) 
Redwing Propeller Co., Seattle, Wash. 











Chalk Talks 


LAUGH producing program, $1.00. Catalog free. 
Cartoonist Balda, Oshkosh, Wisconsin. 


Chemists 














Help Wanted 


WANTED—Live foreman or mechanic or clerk 
every factory in the United States to act as sui 
tion representative for the most popular magazine 
the world. Address Manager of Representati 
Popular Science Monthly, 250 Fourth Ave., New Yi 

BIG pay: South American Work. American firms 
Peso fare, expenses. 

Aima, Detroit, Mich. 











EXTRA — and a chance to establish your own — 





CATALOG listing 2500 illustrations chemists’ sup- 
fa , 5000 chemicals, 1000 scientific books sent for 50c. 

boratory Materials Company, 641 East 7lst St., 
Chicago. 

IMPORTANT to advertisers! Are you deriving profit 
from your advertising? Write today for a copy of the 
“Quick-Action Advertising Rate Folder” showing “How 
You Can Use Po r Science Monthly Profitably.”’ 
Address your inquiry to: Manager, Classified Advertis- 
— Science Monthly, 250 Fourth Ave., New 

or 














Dogs, | Birds, . Fish 


BEAUTIFUL registered bull pups, $15. Bulldogs, 501 
Texas. 





Rockwood, Dallas, T 





n be made with well chosen spare-time 
occupation. We help you find it. Write Avocational 
Service, it. A., 7417 Latona Ave., Seattle, Wash. 


FORTUNE and Fame for which you don’t have to 
wait years—in Modern Aviation. Get September issue 
MeClure’s Magazine. Read ‘How to Become an A 
tor”. Wree by Foremost Authority. Tells How . 
Where, and W) Type Men and Women make best 
aviators. Don’ t put This off—Stop at next newsstand. 











Help Wanted Instruction 


QUALIFY . for fireman, 
colored sleeping car, train porter. 
$150-$200. Experience unnecessary. 
Bureau, East St. Louis, Ill, 





brakeman, baggagemat, 
Standard 1 roads, 
838 Railway 


—— 
Alden Loring, Dept, 


South American Service Bureal, 
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Training 


PREPARING 
you to fill a fine 
Drafting job at 
a substantial 
raise in pay... 
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A Drafting Job 


paying 50% more than you earn 
today—without risk! 

Now, at acost you can afford, on terms of only 
§ per month, you are sure of getting a fine 
Drafting position and a substantial increase in 

y. A million-dollar institution guarantees 
bache training, then the employment 
service. Under money-back penalty. 

This agreement brings you your SECOND 
CHANCE. To repair a neglected education, to 
specialize, to change to a line where youcan get 
ahead more rapidly. Read it, and investigate it! 


The American School 


Chartered 31 years as an EDUCATIONAL in- 
stitution and like the best resident schools and 
colleges, conducted NOT FOR PROFIT. We 
offer complete, thorough up-to-date instruc- 
tion, built by 200 leading Educators, Engi- 
neers and Execu- 








tives. A unique in- 
struction, built to 
meet the specifica- 
tions of well-paid 
fmm jobs as laid down 
==. sma by employers them- 

selves, yet simplified for 
ready understanding by 
men with only common 
schooling. 

And we are the first in the 


home study field to recog- 

nize the need of giving a COM- 

a PLETE SERVICE to ambitious men 

s —training, plus employment. Which 

0. C. MILLER takes you as you are, supplies the 

ul Extension Work €quipment you lack, and lands you 

in the better job you seek. Without 
risk to youl 








MONEY MAKING OPPORTUNITIES SECTION 


FINDING you 
the better-paid 
position, help= 
ing you GET it, 
or money re- 


funded 


e 





Comeinto Draftin 


Men who can read blue-prints and draw plans are “‘sitting pretty"’ 
these days. No wonder, when you consider that every machine, every building, all 
industrial activities start on the Drafting table! Intensive production, record-break- 
ing construction operations, have created a great demand for expert Draftsmen 
capable of designing and calculating original plans. 


$50 to $125 a week paid to Expert Draftsmen 


Get this point—that Drafting isn’t just one line of work—it reaches out 
into the Blectrical, Manufacturing, Building Construction, Automotive 
and Structural industries. That is why you'll find well-paid Drafting 
positions advertised in all industrial centers of the U. S. 70,000 vacancies 
reported in the past 12 months. And that is why I advise men to go into 
Drafting, particularly if handicapped by lack of high-school or college 
education. 


The Entering Wedge to Success 
in all Building and Manufacturing Lines 


I recommend Drafting, too, because it can be QUICKLY learned at home, in spare time—with- 
out quitting your job, without losing a day's time or a dollar in pay. Because you're sure there 
will be a good position waiting when you are ready for it. And because the work is so fascinat- 
ing and offers better-than-ordinary chances for advancement. For the Draftsman is in close con- 
tact. with important work and BIG MEN, and he is right in line for promotion to Superintendent 
and other executive positions, 


Drafting Lessons 
Actually FREE! 


to prove you can learn at 
home, in your spare time! 





You will never have a more seri- 


a 































Ous personal problem than decid- 
ing your future life-work—so we 
merely urge you to LOOK INTO 
Drafting. See how you like it, see if you learn as 
readily as most men do, get the facts about the op- 
portunities, the salaries paid, the jobs open, the 
chances for promotion. 
This is why, on receipt 
of your name, we will 
send you the first three 
lessons of our Drafting 
course without cost or 
obligation. 









O. C. MILLER, Director Extension Work, 
_ THE AMERICAN SCHOOL, 
Dept. D-675 Drexel Ave. & 58th St., 
Chicago, IIlinois 
Please send without cost or obligation: 


1. Three Drafting Lessons. 
2. Facts about the opportunities in Drafting. 








3. Your agreement to train and place me under money-back penalty. 
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Help Wanted Instruction 


Patent Attorneys 





September, 19% 





Salesmen and Agents Wanted 





WORK for “Uncle Sam.” Life jobs. Steady work. 
=e. 00-$275.00 month. Men—women, 18-50. Thous- 
= Experience ‘un Common education usually 

ys: ce unnecessary. Sample 
list posit. full particulars—FREE. Write to- 
Ge sure. tone ranklin Institute, Dept. G26, Rochester, 





MEN, enter U. S. Mail service; $142-$225 month; 
steady: paid vacations, experience unnecessary. For de- 
=. write Norton Inst., 1521 Temple Court, Denver, 

0. 





SILVERING mirrors, French plate. 
rocess, easily learned. Immense profits. 
Vear, Excelsior Springs, Mo. 


Patented 
Plans free. 





MR. ADVERTISER: Ask today for a copy of the 
*“Quick-Action Advertising Rate Folder.” It contains 
some really important facts which will prove interesting 
and valuable to you. It also tells “‘How You Can Use 
\ You'd ike to 
know, wouldn't you? Address- your inquiry to: Man- 

er, Classified Advertisi . Popular Science Monthly, 

Fourth Avenue, New rk. 

SEDAN E. FISHER, Registered Patent Attorney in 
business 25 years; references; personal attention and 
> rcrmarae assured; Dept. E, 183. Enright, St. Louis, 

o. 





AGENTS. $60—$200 a week. Genuine gold lan 

for store windows coally ap ap ued. Free come = ie 

offer to moval agents etallic Lette 

Clark. Chicag Co. 4344 
AGENT — seller; Jem Rubber Repair for act 

and tubes; supersedes vulcanization at a sa YY gor thes 

800 per cent; put it on cold, it vulcanises 1 itself in 

minutes, and is guaranteed to last the life 2 fein 

— = \- ng ome — and accesso nd fr 

particulars how to mai re g Money an 

dress Amazon Rubber Co., 504 AmaSO free ana 

delphia, Pennsylvania. 





ie 





INVENTORS. Consult Edgar M. Kitchin, Attorney 
at Law; Twenty years a specialist on Patents and Trade 
Marks. 805 G Street, N. W., Washington, D. C. 





A BUSINESS of your own— Makin; kling 
Name and Number Plates, Gheckerbearde, aes, ‘ Gilaag 





Incorporations 


DELAWARE [Incorporator, Charters: Fees Small; 
forms. Chas. G. Guyer, 901 Market Street, Wilming- 
ton, Delaware. 





MONROE E. MILLER, Ouray Bldg., Washington, D. 
C., Patent Lawyer, Mechanical, Elect cal Expert. Book- 
let and Priority Record blank gratis. 


Book and Sample free. E. Palmer, 513, Wooster, te oat 


CALIFORNIA perfumed beads selling lik cakeg 
Agents coining mon es Big profits. “ Catal tree, 
ssion Factory, R 2328 W. Pico, Los pm Calit’ 








INVENTOR’S Guide ahh. free. Contains valuable 
information. Frank Lederm: Registered Attorney- 
Engineer, Woolworth Building, Mg i714, New York. 








Insects Wanted 


WHY Not spend Spring, Summer, Fall gathering 
butterflies, insects? I buy hundreds of kinds for col- 
lections. Some worth $1 to $7. Simple outdoor work 
with my instructions, illustrations, price-list. Send 10c 
for Illustrated Prospectus. — Dealer in Insects, 
Dept. 7, Box 1424, San Diego, Calif 











Inventions Wanted 


INVENTIONS commercialized. Patented or un- 
atented. Write Adam Fisher Mfg. Co., 183 Enright, 
t. Louis, Mo. 


Laboratory and Chemical Services 


YOUR chemical probes solved and working formula 
or process furnished for $5.00. Write me. W. Stedman 
Richards. industrial Chemist, Box 2402, Boston, Mass. 














PATENTS Procured. Trade Marks Registered.—A 
comprehensive, experienced, oy service for the pro- 
tection and development of your ideas. Preliminary 
advice gladly furnished without charge. Booklet of in- 
formation and form for disclosing idea freee on request. 
Irving L. McCathran, 201 Owen Bidg., Washington, 
D. C., or 41-Z Park Row, New York. 


IMPORTANT to advertisers! Are you deriving profit 
from your advertising? Write today for a copy of the 
“Quick-Action Advertising Rate Folder’’ showing “How 
You Can Use Popular Science Monthly Profitably.” 
Address your inquiry to: Manager, Classified Advertis- 
ve. Soar Science Monthly, 250 Fourth Ave., New 








PATENTS procured at reasonable rates with time to 
pay. Sales negotiated. Staff of registered attorneys 
and engineers. A complete service for inventors. Write 
for a inventors Service Bureau, Box 1648, 
Washington, D 

CARL MILLER, Registered Patent Attorney (former 
Patent Office examiner), 211-M, McGill Building, Wash- 
ington, D. C. Write for Instructions. 





SUCCEED With Your Own Products. Make then 
yourself. Formulas, Processes, Trade-Secrets. All lines, 
Catalog, circulars free. C. Thaxly Co. + Washington, 
D. 








BIG money and fast sales. Every owner a 
initials for his auto. You charge $1.50; i 
Ten orders daily easy. Write for particulars 
samples. American Monogram Co., Dept. 47, = 
Orange, New Jersey. 


INSTANT Weld Welds Rubber Instantly. Steck’s 
Profit One Day $72.25. Enormous demand. Exclusiv 
Uutacturing 








territory. Free sample. Tourists Pride Manufact 
Co., Desk H, Minneapolis, Minn. 


$50.00 WEEKLY easy, ying. — Initials on 
mobiles. No experience heeded, 5 profit every $15 
job. Free Samples. “‘Ralco naan” 1041 Wash- 
ington, Boston, Mass. 


MR. ADVERTISER: Ask today for a copy ¢ ite 
“Quick-Action Advertising Rate Folder.” It co 
some really important facts which will prove interesting 
and valuable to you. It also tells “How You Can Use 
Popular ——— Monthly Profitably.’’ You'd like to 
know, wouldn’t you? Address your inquiry to: Map. 
ager, "Classified Advertising, Popular Science Monthly, 
= Fourth Avenue,New York. 














Miscellaneous 


TATTOOING outfits, supplies. Illustrated list free. 
“Waters,"’ 965 Putnam, Detroit. 








PATENTS. As one of the oldest patent firms in 
America we give inventors, at lowest consistent charge, 
a service noted for results, evidenced by many well-known 
ee of extraordinary ™. Book, Patent-Sense, 
zee Rar 4 & Lacey, 648 F. St., Washington, D. C. 
sta 





Models and Model Supplies 


SPECIAL Machinery or parts, Dies, Tools, Metal 
Specialties, Model special gears, stock gears and Model 
Supplies. Send 5c for Catalogue. The Pierce Model 
Works, Tinley Park, Ll. 

SHIP Model Fittings: Steering Wheels, Capstans, 
aniee. Propellers, etc. Send dime eee booklet. 

- Fisher, 1002 Etowah Ave., Royal Oak, ch 











Patents for Sale 


INVENTIONS Commercialized. Pat 
ge Write Adam Fisher Mfg. an 
t. Louis, Mo. 
SEMAPHOR, Street Traffic Control. Something 
Gterent. For sale. Edwards, De Volne, Fargo, North 
ota. 





s Enright. 








SHIP Model supplies. Scale fittings oe historic 
vessels and power Sate. Catalog 10c (silver). Roy 
Hancock, 323 Douglas Ave., Portsmouth, Va. 

AUTO Chassis; complete working model. Gear Shift, 
Differential, Brakes, etc.; fully illustrated instructions, 

. Meccano Company, Inc., Dept. K, Elizabeth, 
New Jersey. . 








Photography Instructions 





HAVE you acamera? Write for free sample of our big 
magazine, showing how to make better pictures and earn 
money. American Photography, 117 Camera House, 
Boston, 17, Massachusetts. 








Monoplanes 


“BUILD the Heath Parasol Monoplane for $188.00. 
Large illustrated folder feath Airplane Co., 
Inc., 1727 Sedgwick, Chicago, Ill. 














Motorcycles 
A ge: Motorcycle Bargains. All makes. Lowest 
ces. Guaranteed. Ship on approval. New easy 
Motorcycle parts—supplies. Catalog 


payment plan. 
= Floyd C lymer, “Largest Motorcycle Dealer in the 
est." Denver, Colo. 





MAKE money in Photography. Learn quickly at 
home. Spare or full time. New Plan. Nothing like it. 
Experience unnecessary. American School of Photog- 
raphy, Dept. 1744, 3601 Michigan Avenue, Chicago. 








GENTS—Sell stores 5c candy Specialties. Lorrag 
Products, Albany, N. Y. 


DON’T sell for others. f&mploy agents yourself. 
Make your own products. Toilet ao Household 
Specialties, ete. 500% profit. Valuabl le booklet free, 
} -~_ i Scientific Laboratories, 1970W Broad, Rich- 
mon a. 


NOTHIN Ss ds like S ! Make these 
world’s eemet-ontien Specialties. Investment small, 
Profits great. Have others selling -. Write t 
for valuable literature for making, Loid-Lac, Instant 
Automobile Refinish; Sorb-Zit, w ~ refrigerator 
odors; Tuf-Nit prevents hosiery runs; Silverex Polishes 
plates all metals; buGASide Guaranteed Fly Spray 
Ducopol unequalled Automobile Polish, ‘ightuing Clas 
Cleaner, $1 pays $40 and other new, honest -t 
Money Makers. Here are the profits ae re entitled to, 
Miller, Industrial Chemist, Tampa, F' 


AGENTS—Sell Trousers Friend. Keeps Trousers 
Spick and Span. Sells Easily. 100% profit, Trousers 
Friend. Dept. 4, Box 521, San Francisco, Calif. 

ae taal Gaen to advertisers! Are you deriving profit 

m your advertising? Write today for a copy of the 
nQuick-Action Advertising Rate Folder’? showing “Hi 
You Can Use Popular Science Monthly Profitably.” 
Address your inquiry to: Manager, Classified Advertis 
ee Science Monthly, 250 Fourth Ave., New 

or 























Photoplays Wanted 


$1250 FOR a Photoplay story by an unknown writer 
and sold through our Sales Department. We revise, 
copyright and market. 
Motion Picture Industry. 
Established 1917. Postal brings Free Booklet with fuli 
particulars. Universal Scenario Company, 214 Western 
and Santa Monica Bidg., Hollywood, California. 








Music and Musical Instruments 


SAXOPHONISTS — Clarinetists — Cornetists — 
Trombonists—get “Free Pointers.”” Virtuoso Music 
8c 36, Buffalo. Y. 











Novelties 


TALKING postcards imitating babies, birds, dogs, 
comics, etc. 2 for 35c, 8 different $1.00. Bayer, Box 102, 
Neenah, Wis. 











Of Interest to Inventors 


b bgt to manufacture on royalty basis, appli- 
ances ng to health or surgery. Send tull de- 
—. Cineipnati Automatic Machine Co., Cincinnati, 











Patent Attorneys 


PATENTS—tTime counts in a pplying for tents. 
Don't risk delay in protecting your Send sketch or 
model for instructions or write for FREE book, “How to 
Obtain a Patent” and “Record of Invention” form. No 
charge for information on how to proceed. Communica- 
tions aay confidential. Prompt, careful, efficient 
rvi nce A. O’Brien, Registered Patent ‘Attorney, 
Py Bank Building Gs Ay od across street from 
Patent Office), Washington, D. C. (See page 141) 
PATENTS. Lyk — Highest references. Best 
results. Prom: ured. Watson E. a, 
Patent Lawyer, “ret th 8 Street, Washington, D. C. 
UNPATENTED Ideas Can Be Sold. I tell you how 
and help you make the sale. Free particulars (Copy- 
ted). Write W. T. Greene, 811 Baltic Building, 
ashington, D. C. 
RICHARD E. BABCOCK, Patent Re. Washington 
Loan & Trust Bidg., Washington, D. Booklet 
PATENT, trade-marks, copyrights. Raliabis services 
by an experienced practitioner devoting personal at- 
eatin to oe ease. Inquiries invited. References 
rnished. P. Fishburne, tw eg Lawyer. 525-C 
Meal Bullding. Washington, D. C. 
LANCASTER AND ALLWINE, 232 Ouray Buildi 























Post Card Views 


PANAMA Canal—See it; for $1.00 you get 25 assorted 
_— Card Views. W. Ramey, Box 571, Cristobal, Canal 
one. 











Printing and Engraving 

THOUSAND Hammermill Bond letterheads four dol- 
lars, Multigraphing. two iscellaneous printing. 
Mayray, Monmouth, Illinois. 

BUSINESS Cards of Quality, 3000, = 00. Winder- 
mere Press, Box 2457, East Cleveland, “Ohi 

200 LETTERHEADS and 100 = oy $1.10, post- 
paid. Oberman Company, Box 989, Los Angeles. 

FREE estimates. Attractive printing. Send copy. 
S. Nygoon Company, Akron, Ohio. 


Printing Outfits and Supplies 




















MAKE $1000 before Christmas selling exclusive per- 
sonal Christmas cards, Steel engraved designs. Expensive 

Sample Book free. Wetmore, Janes and Sugden, 
Rochester, N. Y. 

AGENTS—Be a thousand miles ahead of competition. 
Patented product Housewives want. Commission ia 
advance if wanted. Vice-President, Box 929, New 
Orleans, La. 

$10 DAILY silvering mirrors, plating and refi 
lamps, reflectors, autos, beds, chandeliers by new 
method. Outfits furnished. Write Gunmetal Co., Ave. 
F, Decatur, Illinois. 

43 MILES on 1 Gallon—Amazing Gas Saver. All 
autos. 1 free. Critchlow, B3-120, Wheaton, III. 

PUNCHBOARD Salesmen. It’s easy to earn repeat 
commissions with the “Lincoln Line.’’ Merchants every- 
where use Punchboards. Someone sells them! Why not 
you? Big pay every day. Catalog Free. Lincoln 
Co., 9 South Clinton, Chicago, Dept. G. 

TOOLS Salesmen—Sell to auto mechanics, guaranteed 
line of 120 Oldforge tools—wrenches, pliers, chisels, 
screw drivers, punches, tool boxes. Exclusive territory. 
Give complete information a about yourself, first 
Quality Tools Corpora New ilmington, Pa. 
(These tools approved by ey of Standards. ) 

HOUSEHOLD brushes, complete line, sample outfit 
and credit furnished to responsible men. National 
Fibre Broom Co., St. Louis, Mo. 


SELLING Like Blazes! Eleven piece Toilet goods 
assortment at $2.25 with two piece carving set free to 
your customers. 100% profit. Davis Ho’ 
Products Co., 504 Vedder, Chicago. 


























PRINT Your Own Cards Stationery, Circulars, 
Advertising, etc. Compiote outfits, $8.85; Job Presses, 
$11, $29; tary $ Print for others; big profit. 
Easy rules furnished. Write for catalog Presses, Type, 
Paper, etc. Kelsey Company, J-3, Meriden, Conn. 


Radio 


HINTS on ouysng. installin; ng and ry: a radio 
outfit with list of tested reliable equipment contained 
in 24-page radio booklet of Popular Science Institute, 
248 Fourth Avenue, New York. Price 25 cents. 


MR. ADVERTISER: Ask today for a copy of the 
“Quick-Action Advertising Rate Folder.’’ It contains 
some really important facts which will prove interesting 
and valuable to you. It also tells “How You Can Use 
Popular Science Monthly Profitably."" You'd like to 
ieee, wouldn't you? Address your inquiry to: Man- 
ager "Classified ig te eS  etanad Science Monthly, 
Fourth Avenue, New York 




















Salesmen and Agents Wanted 





Washington, D. C. “Originators of the Form Evidence 
of Conception.” Before disclosii your invention to 
anyone send for blank form to be signed and witnessed. 
Form and patent information bulletin free. 


AGENTS—Clever invention! Inks m makes every 
a a fountain pen. and 
nereasing everywhere. 
Sample free. H. Marui Company,Tribune Bidg., New York. 





stered 


PATENTS. Free advice, personal service of 
ooklet. 


Shorey. former Patent Office Examiner. 
t Jacobs, 725 Barrister Bldg., Washington. 








GET our free sample case, toilet articles, perfumes and 
8 ties. Wonderfully profitable. La Derma Co., 
pt. F., St. Louis, Missourl. 





THE Greatest Opportunity in Selling Field 
Here are simple facts: A Tailoring Line. All = 

Goods. Made-to-Measure. Sensational Low 
Money-Back Guarantee. $25.00 Sales Outfit Ra 
quarter-yard samples FREE. Also greatest book 
comns helps ever put out. Write at once to Dept. 508, 

Madison Brothers, 131 South Peoria, Chicago. 


MAKE money — ng oe Greeting Cards in Box 
Assortments. $2.00 to pee hour easily 
Nothing ever sold BE. wit the sale of Christmas 
Greeting Cards, sells on sight. Our magnificent Assort- 

ment contains 21 high grade Christmas Greeting 
and Folders each with envelopes, steel engraving, F 
water coloring, sparkling metallic, gold and silver effects, 
panels: and borderi Sells for only $1.00, cost 

. Write immediately for full particulars and 
Publishers, 7 Water St. 





samples. Waltham Art 
Dept. U. S. Boston, Mass. 

AGENTS—Steady income. Large manufacturer of 
handkerchiefs and linens, wishes representative in 
locality. Factory to consumer. Big profits, hoi 
goods. Credit given. Send for a ars. Free 
Rite. Co., 21 Main St., Brooklyn, N. Y. 

BIG bunch mail. Year 15c. Catalogues, magazines. 
Kentucky Agency, Covington, Kentucky. 

BIG pay every day, showing Nimrod’s All-Year Sellet 
Dress, Work, and Flannel Shirts, Overalls, Pants, 
Sweaters, Underwear, Pajamas, Leather Coats, Lum- 
perreene, Playsuits, etc. Experience unnecessary. 
Outfit FREE, Nimrod Co., Dept. 25, 4922-28 Lincoln 
Ave., Chicago. 
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september, 1928 


Salesmen and Agents Wanted 


—ji00. WEEKLY selling better-quality, — all-wool, 

le-to-measure suits and overcoats at $23.50. High- 
est commissions. Extra_bonus for producers. Large 
swatch samples FREE. W. Z. Gibson, Inc., 500 Throop 
St., Dept. W-521, Chicago. 

BIG profits easy. Millions Christmas cards sold 
yearly. Demand increasing. Our $1 box 24 beautiful 
engraved cards and folders beats competition. 40% 
and more profit to agents. Also big demand for greeting 
cards with personal or business imprints. Large com- 
missions. Take orders now. Write for sample box and 
instructions. Helen Acree Studios, 35 E. 30th St., 
New York, N. ; 3 

AGENTS $240 Month. Sell silk hosiery guaranteed 
7 months. We furnish auto. Samples furnished. Free 
silk hosiery for your own use. Write today, state siz 
of hose worn. Betterknit Hosiery Co., Silk 1032, 
Greenfield, Ohio. 

BRAND New Plan—Free suit to each agent, $45 and 
up weekly, paid in advance. Take orders for our high- 

rade tailoring Handsome carrying case outfit of 
— real cloth samples—furnished FREE. Spencer 
Mead Company, Harrison and Throop, Dept. W-821, 
Chicago. 

WE HAVE a line of goods for which every man in 
America is a prospect. Can be handled with tremendous 
profit by any salesman now selling to men. $20.00 Out- 
fit Free. Address Dept. 616 Sales Manager, 844 West 
Adams, Chicago. 

SELL personal Christmas cards, names embossed in 
gold. $1 dozen up. 50% commission. Samples free. 
Also Box assortments. Dunbar Corp., New Brunswick, 
New Jersey. 

SALESMAN handling hardware; paint: sporting 
goods and automobile accessory dealers, for fast selling 
sideline specialty; commission basis. Manufacturer: 
1186 Grove Street, Irvington, New Jersey. 

I PAY my agents $90 a week just to wear and show 
my beautiful new Free raincoat and give away Free hats. 
Write today for yours. Robert King, 230 So. Wells, 
Dept. AC-9, Chicago. ‘ 
































Song Writers 





SONG Poem _ Writers—Bona fide _ proposition, 
Hibbeler, D10, 2104 N. Keystone Ave., Chicago. 

SONG Poem Writers. Address, Monarch, 236 W. 
55th Dept. 226, New York. 
“SONG Writers: Let’s see what you have to offer! 
Escher, Music Publisher, 1547 Broadway, New York 
City. 














Stamps and Coins 


STAMPS, 100. All different, 3 cents. Lists free. 
P. S. Quaker Stamp Co., Toledo, Ohio. 

CALIFORNIY gold 3% size, 27¢c.; $% size, 53c. White 
cent and catalogue, 10c. Norman Schultz, Box 746, 
Salt Lake City, Utah. 

20 VARIETIES unused ftee. Postage 2c. P. S. 
Miami Stamp Co., Toledo, O. 

FINEST One Cent Approvals in the United States. 
Stanton (144), Niantic, Conn. 

IMPORTANT to advertisers! Are you deriving profit 
from your advertising? Write today for a copy of the 
“Quick-Action Advertising Rate Folder’’ showing “How 
You Can Use Popular Science Monthly Profitably.” 
Address your inquiry to: Manager, Classified Advertis- 
ing, Popular Science Monthly, 244 Fourth Ave., New 

STAMPS, 105 different 5c, to approval applicants. 
Harvey Teeple, Decatur, Indiana. 

600 DIFFERENT $8.50, 1100, $1.00, 2000, $3.50. Fred 
Onken, 630 79th Street, Brooklyn. 

HIGH-CLASS Approvals. References Required, 
Pikes Peak Stamp Co., Colorado Springs, Colo. 

OLD Coins, Large Fall Selling Catalogue of coins for 
sale free to collectors only. Catalogue quoting prices 

id for coins, ten cents. William Hesslein, 101B 

remont Street, Boston, Mass. 

NEWFOUNDLAND Postage Stamps. 40 standard 
varieties $1.00, 16-page Catalogue free. Rev. Butler, St. 
Georges, Newfoundland. 

STAMPS, 105 China, etc., 2c. Album (. 0 illustra- 
tions) 3c. Bullard, Station BB, Boston. 

300—300—300. ALL different stamps (cat. over 
$6.00); 300 hinges; 5 approval sheets; duplicate stamp 
album; ————. gauge; millimeter scale and ruler to 
approval applicants only for 20c. Edgewood Stamp 
Co., Dept. S, Millford, Conn. 

COSTA RICA Lindbergh unused stamp $3.50 each. 
Panama Lindy stamps, set, $1.00. Emile Mizrahi, Colon, 












































FREE! 12 searce Azerbaijan to approval applicants. 
Penna. Stamp Co., Greensburg, Pa. 

RARE United States and foreign coins, war medals 
and decorations. German Dill and catalogue, 10c. 
Alexis Mengelle, Colorado Springs, Colorado. 


Stories Wanted 


STORY ideas wanted for photoplays, magazines. Big 
demand. Accepted any form for revision, development 
and submission to markets. Established 1917. Free 
booklet gives full particulars. Universal Scenario Com- 
pany, 414 Western and Santa Monica Bldg., Hollywood, 
California. 




















Telegraphy 
TELEGRAPHY—Both Morse and Wireless—taught 
thoroughly and quickly. Tremendous demand. Big 
salaries. Wonderful opportunities. Expenses low: 
chance to earn part. School established fifty years. 
Catalog free. Dodge's Institute, H374 Hart Ave., 
Valparaiso, Ind. 











Typewriters and Supplies 


TYPEWRITERS—Factory Rebuilt Royals, Reming- 
tons, Underwoods. New Royal, Remington and Corona 
Portables. New “Excellograph” Rotary Stencil Duplica- 
tor $37.50. Terms. Catalogue Free. Pittsburgh Type- 
writer Sunnly, 543—339 Fifth Ave.. Pittsburgh, Pa. 


Wanted 


WANTED—Live foreman or mechanic or clerk in 
every factory in the United States to act as subscrip- 
tion representative for the most popular magazine in 
the world. ddress Manager of Representatives, 
pular Science Monthly, 250 Fourth Ave., New York. 
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This Little Invention 
aves Me Enough Money 


to Buy My Tires... 


and then Some! 


6¢T!HE money I save on gasoline more than keeps 

me in new tires. Figure it out ... I was get- 

ing 13 miles per gallon on my Nash. With gas 
at 18c plus 2c tax it cost me $46 to drive 3,000 
miles. Now I’m getting better 
than 26 miles per gallon. It 
takes just half the gas and I 
save $23 to $25 every 3,000 
miles—more than the price of 
a new tire.” 

No matter what make of 
car you drive, the Stransky 
Vaporizer is unconditionally 
guaranteed to give you 50% 
to 100% more miles per gallon 
or it costs you nothing. As a 
matter of fact, it is not un- 
common for the Stransky 
Vaporizer to more than dou- 
ble tire mileage. 


Note These Records 


Forty-three miles per gallon 
from a Chevrolet, reported by 
F.S. Carroll. Fifty-seven miles 
on one gallon in a Ford, re- 
ported by J. T. Jackson, 
Michigan. Forty miles per 
gallon in a Dodge from Brownsville, Tex., to Tam- 
pico, Mex., reported by T. L. Brown. 


Proved by Three Million Owners 


Records [ike these are reported in every mail for 
every make and model car . . . from 72 different 
countries . . . the world over. More than three 
million Stransky Vaporizers have been installed. 








s4oo AN HOUR 
For Salesmen, Agents and 
Spare Time Workers 


Men are making wonderful earnings showing the 
Stransky Vaporizer to car owners in spare time and 
full time. Sells fast under our guarantee. Foster made 
$357 in two weeks. G. F. Fuller earned $114 in 5 days. 
Eberlein sold 23 Vaporizers in 35 minutes. J. W. Cronk 
actually earned $51 in an hour. You should be able to 
earn at least $3 every hour you put in. We offer demon- 
strators one Vaporizer FREE, under our unusual offer. 
Get full details. Simply mail coupon at once. 


a i tee © nn 
FITS ANY CAR IN 5 MINUTES 


Any one can install this device in 5 min- 
utes. Simply loosen one connection to 
the intake manifold with a wrench. You 
can do the rest with your fingers. 


Easily Installed 


No bigger than a dollar coin—no more expensive 
than a good wrench—no more trouble to attach 
than a fan belt! Attaches to 
the intake manifold of any car 
in five minutes. one can 

O it. 


Less Gasoline, 


More Power 


The vaporizer supercharges 
your gasoline after it leaves 
he carburetor. Completely 
vaporizes the gasoline. Under 
this ideal condition you get 
more compression out of less 
gasoline and a more complete 
explosion. Both power, pick- 
up and speed are noticeably 
increased. Starting is not in- 
terfered with as the Vaporizer 
automatically shuts itself off 
when the motor is idle. 


Make This Test 


Test the Stransky Vaporizer on your car—and 
expect results that will amaze you! Double your 
mileage—get flashing pickup and wer—forget 
carbon troubles, sluggish motor and fouled spark 
plugs from over-rich mixture—and save enough on 
your gasoline to more than keep you in tires. ese 
results are guaranteed or the test costs you nothing. 

Mal the coupon below for full details, guarantee, 
and amazing trial offer, which is even more remark- 
able than we can tell you here. There is no obliga- 
tion whatever. 


J.A. STRANSKY MFG. Co. 
L-739 Stransky Block, Pukwana, So. Dakota 


J. A. STRANSKY MFG. CO., L-730 Stransky 
Block, Pukwana, So. Dakota. 


Without obligation send me full details of your free 
trial offer. . 





r 


PI: 5:40 4:0:09:4:0:44-64580500)4000 CERES ee 


(__) Check here for Distributor’s Sample Offer and 
the selling plan. 

















LEARN 
RADIO 


Good Pay from the Start, 
Rapid Advancement and 
Phenomenal Success in 
A Life Profession of 
Fascinating Brain-work. 


You Can Learn At Home! 


Here is your big oppor- 
tunity! Our graduates 
are earning big money 
as radio designers, as 
radio executives, in 
broadcasting work, as 
skilled service men and 
radio dealers. We have 
trained thousands to 
become successful ra- 
dio operators on ships and in shore sta- 
tions. And now opportunity is knocking 
at your door. Are you going to plod along 
at a thirty-five dollar a week job when 
REAL MONEY is waiting for you in 
radio? 


A New Course 


After years of experience, the Radio Insti- 
tute of. America has evolved a new and rev- 
olutionary course in radio—right up to the 
minute and abreast of the most recent de- 
velopments in the radio industry 


It starts with the very fundamentals and 
takes you through every phase of radio— 
right through television, photoradiograms 
and airplane radio equipment. 


The instruction is the work of radio experts 
and its clearness and simplicity are such that 
you can master every point with ease. You 
take examinations and your papers are cor- 
rected by men with years of radio experi- 
ence. All your questions are answered and 
you are in contact with the Institute at all 


times. 
A-1 Equipment 


A large kit of first-quality equipment is in- 
cluded in the cost of the course—without 
extra charge—parts for making a hundred 
different radio circuits and the Peerless 
Signagraph and key and buzzer set for code 
instruction. 


R. I. A. backed by RCA, G-E 
and Westinghouse 


Conducted by RCA and enjoying the ad- 
vantages of RCA's associates, General Elec- 
tric and Westinghouse, the Radio Institute 
of America can and does give the finest ra- 
dio instruction obtainable anywhere. 





R. L. DUNCAN, 
Director, R. 1. A. 


Home Study Course 


Moreover, you can STUDY AT 
HOME—when you please and as long 
* as you please. 

This new booklet describing the 
| course is now ready. If you want to 
learn more about the lucrative and 





>|) fascinating profession of radio send 
| the coupon now for your copy. 


RADIO INSTITUTE OF AMERICA 
Dept. J-9, 326 Broadway, New York City 


RADIO INSTITUTE OF AMERICA 
Dept. J-9, 326 Broadway, New York City 





Dear Mr. Duncan: 


Please send me your new catalog. I want to know 
more about your new radio course. 
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Air Time-Tables 


(Continued from page 125) 


looks at his watch. Breakfast awaits him at 
Salt Lake City. 

A split appears in a range of peaks, the 
Wasatch Mountains, that cross the magnificent 
panorama. Through the gap the plane sails, 
and Salt Lake City flashes into view far be- 
neath. 

At ten o'clock Jones’ craft lands beside a pair 
of planes on the Salt Lake field. They are 
warming up already, awaiting transcontinental 
mail and express. One, a Western Air Express 
open mail plane, will forward mail to Los 
Angeles and take along a passenger or two if 
any desire. The other, a northbound plane for 
mail only, is due in Pasco, Washington, seven 
hours later. It is one of the only four airlines 
in the country, of the thirty-six in operation 
at this writing, that do not carry passengers. 


THE mail transfer made, Jones’ plane crosses 
the desert, stopping at Elko, Nevada, 
Reno, and, after passing the Sierra Nevada 
peaks, at Sacramento, Calif., only two hours 
from its destination. And at four-thirty in 
the afternoon, Pacific Time, Jones steps from 
the plane at Oakland, Calif., the line’s western 
terminus, to motor to Alameda and cross by 
Southern Pacific ferryboat to San Francisco. 
His transcontinental trip, costing $400—a 
figure that may be reduced to $300 before long 
—was made in a little more than thirty hours’ 
elapsed time, including stops. In other words, 
he has arrived in San Francisco at the same 
time that a rail passenger who left at the same 
time he did, from New York, would still be in 
Chicago waiting for a fast overland night 
train. 

That is speed. True, it may be disconcerting 
to learn that you must travel in an open cockpit 
from New York to Chicago, subject to removal 
by the pilot at any time if weather threatens; 
though the trip has not daunted a number of 
women, one of whom embarked by air from 
New York to Santa Barbara, Calif., for a golf- 
ing vacation. 


AND now the last objections are to be re- 
moved. Within six months, the National 
Air Transport announces, it plans to have in 
operation a luxurious passenger service be- 
tween Chicago and New York. It has just set 
aside half a million dollars to buy planes that 
will carry from fourteen to twenty passengers 
each. Buffet luncheon will be served on board 
and two pilots will relieve one another at the 
controls. Cabins will be roomy, and passen- 
gers can recline and even sleep in Pullman 
type chairs. Soundproof walls will deaden the 
roar of motors outside. Like the present line, 
the new one’s route will be via Cleveland, 
with a connecting line to Detroit. At present, 
day service is planned, with future addition of 
hight passenger planes. 

Two other important improvements are in 
sight for the transcontinental route. Comple- 
tion of the Department of Commerce’s light- 
ing program will now permit night flying 
across the whole distance, with added planes. 
And before many months, a projected air-rail 
line across the continent will be a reality, and 
a two-day trip by day-flying airplanes and 
night trains equipped for sleeping comfort 
will be an important adjunct to the all-air 
route. 

In short, we are just entering an era of air 
travel. Isit safe? Not an accident in 1,000,000 
miles of flying, one airline reports. Conven- 
ient? Airports, today, are none too easy to get 
to; but it’s worth the trouble in time saved 
and the pleasure of a speedy trip. Fast? A 
hundred miles an hour. How do you start? 
Just pick up a phone and call the airline’s 
nearest office for time-tables, rates, and direc- 
tions. 

And that is all there is to it. 
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Keep 


Your Copies of 


“POPULAR 

SCIENCE” 
in the New 
Big-6 Binder 


There is so much useful information in 
Popular Science Monthly that many readers 
have asked us to supply them with a binder 
in which they can keep a permanent file. 

To meet this demand we have had de- 
signed the binder pictured above. Bound 
in two-tone Artcraft (looks like leather— 
lasts forever) with the name of the magazine 
stamped in 24 Karat Gold on the cover, 
this binder will securely hold 6 copies of 
Popular science Monthly. 


New copies can be slipped into the Big4 
Binder as easy as inserting a letter in an 
envelope. 


There is nothing to get out of order —no 
screws to work loose, no keys to get lost. 
This binder will last a lifetime. 


The binder is as beautiful as it is useful— 
it will be an ornament to any library table. 


Only $2.00--Postage Prepaid 


Bought in a store this binder would cost 
you $3.00 or more. Because we are having 
them made in quantity for our readers we 
can make you the special price of $2.00 
including all delivery charges. 





Popular Science Monthly, 

250 Fourth Avenue, 

New York, N. Y. 

Please send me your Big-6 Binder bound in two- 
tone Artcraft with “Popular Science Monthly 
stamped on the cover in 24 Karat Gold. I am 
enclosing $2.00 and it is understood that there is to 
be no further charges of any kind. 
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The Month’s March 


in Science 


(Continued from page 56) 


safely expose your legs and arms out of doors. 

Another instrument perfected by Doctor 
Burt employs a photo-electric cell to measure 
the intensity of ultra-violet light from the sun 
at any moment. This intensity varies from day 
today. Dr. Edison Pettit of the Carnegie In- 
stitution, Washington, says that it has varied 
more than fifty percent in the last four years, 
due to changes in the sun itself, and to varia- 
tions in the earth’s atmosphere. 

Of this new measuring instrument, Doctor 
Burt says: “It is so portable and easy to use 
that the day may come when up-to-date bath- 
ing beaches will have observatories to give out 
the intensity of sunburn light in the sun.” 


Fossils 600,000,000 Years Old 


N AUSTRALIA, a few weeks ago, was writ- 

ten an epic of the progress of life on earth, 
from crawling worms to flying men. 

At about the time Captain Kingsford-Smith 
and his comrades were alighting at Brisbane 
after a record ocean flight across the Pacific, 
there was announced the discovery, in Austra- 
lian mountains, of the fossilized remains of the 
oldest known inhabitants of the earth, who 
lived some 600,000,000 years ago. Lowly 
creatures, never before seen, they resembled 
the sand worms found on modern beaches, and 
crayfish. 

The oldest fossils previously found lived in 
the Cambrian Age, the earliest period of the age 
of fishes and invertebrates, probably somewhat 
less than half a billion years ago. 

The new discovery was made with a high- 
powered microscope by Lieut. Col. Sir Edge- 
worth David, a former professor of geology at 
Sydney University, after a search of more than 
twenty-five years. 

It has been hailed by one authority as 
“opening a new epoch in geology, antedating 
the birth of life beyond the wildest conjec- 
tures of the geologists.” 


Telescope May See Martians 


ROF. G. W. RITCHEY, noted American 

astronomer, predicts that within the next 
eight years the world will know whether there 
are cities and men in the planet Mars. 

Professor Ritchey supervised the design and 
construction of the 100-inch reflector for Mount 
Wilson observatory, largest in the world. Now, 
in Paris, he is planning a giant telescope of 
entirely new design and ten times more power- 
ful. 
“The largest number of stars which present 
telescopes have been able to photograph in one 
cluster,” he explains, “has been about 40,000. 
The new telescope will photograph millions. 
It will be able to show clearly any densely 
populated sections of Mars, if they exist.” 
The telescope will have a mirror nearly 
twenty feet in diameter, and its construction 
will be based on Kitchey’s discovery of a 
method of building mirrors of several separate 
pieces of glass, instead of one huge piece, as 
told in a previous issue of PorpuLaR ScrENCE 
Montuty. 
Present plans call for a huge observatory be- 
side the Grand Canyon in Arizona. 
Events move swiftly in exploration of the 
sky. And public interest in astronomy grows 
apace. Reports from Germany say that crowds 
of American tourists have been flocking to the 
planetariums established in Berlin and thirteen 
other cities. 
On the white domes of these remarkable 
man-made heavens, they have seen displayed 
the fascinating pageant of the stars. Within 
a year a similar planetarium will be erected 
in Chicago. Other cities, too, plan to follow 
the story of the stars. 
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AMAZINGLY Sasy Way 
lo Get into ELECTRICITY 


Don’t spend your life waiting for $5 raises in a dull, hopeless job. Now 


me show you how to qualify for jobs 


up, a week, in Electricity—-NOT by correspondence, but by an amazing 
way to train, that makes you a practical electrician in 90 days! Getting 
into Electricity is far easier than you imagine! 


Learn on Actual Electrical 
Machinery in 90 Days 


Lack of experience — age or ad- 
vanced education bars no one. I don’t 
care if you don’t know an armature 
from an air brake—I don’t expect 
a to! It makes no difference! Don’t 
et lack of money stop you. Most 
of the men at Coyne have no more 
money than you have. That’s why I’ve 
worked out my astonishing offers. 


FREE 


Employment 
Service 


Many of my students earn a good 
part or all their living expenses and 
should you need this assistance we 
willhelpyou. Then, in 12 brief weeks, 
in the great roaring shops of Coyne 








Not a Correspondence 
School 


Learn by doing... all real actual 
work ,.. building real batteries . .. 
winding real armatures, operating 
real motors, dynamos and _gen- 
erators, ouses, etc. That’s 
a glimpse of how we help to make 
~ a practical electrician, and 

tting you to hold big jobs after 
graduation. 


Jobs, Pay, Future 


Don’t worry about a job. Coyne 
training settles the job question 
for life. Big demand for Coyne 
trained men. Our employment de- 
—~— gives you lifetime service. 

wo weeks after graduation, Clyde 
F. Hart got a position as electrician 








I train you as you never dreamed | Radio 
you could be tra + ..on one of 
the greatest outlays of electrical apparatus ever 


assembled ...real dynamos, engines, wer 
plants, autos, switchboa: transmitting sta- 
tions...everything from doorbells to farm 
power lighting... full-sized . .. full operation 
every day. 


Now in Our New 
Home 


This is our new, fireproof, modern home, where- 
in is installed thousands of dollars worth of the 
newest and most 
modern Electrical 
Equipment of all 
kinds. W 


a larger amount of 
floor space devoted to 
the exclusive teach- 
ing of practical elec- 
tricity. Every com- 
fort and convenience 
has been a to 
make you happy and 
contented during 
your training. 


COYNE 


Electrical School 


H. C. Lewis, Pres. 
Dept.68-73 Established 1899 
500 So. Paulina St., 
Chicago, Ill. 








2 ae 


with the Great Western R.R. at over 
$100 a week. That’s not unusual. We can point to 
many Coyne men making up to $600 a month. 

a week is only the yy your opportunity. 
You can go into radio, battery or automotive 
electrical business for yourself — and make 

a year and up. 


Get the Facts 


Coyne is your one great chance to get into elec- 
tricity. Every obstacle is removed. This school 
is 29 years old. Coyne training is tested—proven 
beyond all doubt—endo by many large elec- 
trical concerns. You can find out everything abso- 
lutely free. Simply mail the coupon and fet me 
may the big, Coyne book 
of photographs ... fact: 
bs... salaries .. . opportunities. 
ells you how many earfi ex- 
penses while training and how 
we assist our uates in the 
field. Thisdoesnot obligate you. 
Soact atonce. Just mail cou 








Mr. H. C. Lewis, Pres. 

COYNE ELECTRICAL SCHOOL, Dept. 68-73 

500 &. Paulina St., Chicago, Ill. 

PWvithout obligations send big free catal 

out Oo ons send me your 

eee areata ton ene ns as 
5 “earn iw“ - 

stand I will not be bothered by any ~ ae — 


CY. ws ccvcccccccccccccce eececcecers State...cee-.08 
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Get into Aviation 








Hinton 


First Pilot to Fly Atlantic 


Is Now Ready 
to train YOU 
at home, 


IEUTENANT WALTER HINTON— 
pilot of the famous Transatlantic 
NC-4 flight—is ready to train you at home 
for a future in the greatest industry of the 
age. Through a Course that covers Avia- 
. tion from A to Z—the cream of his broad 
experience and careful study—Hinton 
brings you the opportunity to quickly mas- 
ter the ‘ground work” of Aviation. He 
thoroughly trains you for any one of the 
fifty trades and professions upon which the 
Industry depends. No matter which branch 
you specialize in later, you must know the 
fundamentals of the business. 
Hinton is ready to give them to you now 
—quickly and SUCCESSFULLY. 


Better Jobs, Better 
Pay—on the Ground A \ 
—in the Air ==> Designers and 
Far-sighted men who get into | p,Erfi"**rs 


aviation now will grow up 


to the positions of foremen, Engine and Plane 


superintendents, managers and — 


PILOTS during its period of : 

fastest development. Isn't it oa 

uae plain COMMON SENSE Welders 

‘or you to tie up with the instrument Makers 
Industry now—while the field Wood and Metal 
is wide and open and BEFORE 


the best positions are filled? gunmen 
9 Piane and Motor 
Get Hinton’s faapecters 
FREE Book Airport Operators 
Send now for Hinton's FREE a 
Book. Investigate his plan for Aerial Survey and 
putting his experience right “Photography 
into your hands, ready to use Aerial Transport 
and turn into casb. Learn Managers 









exactly how and why he can 
open up a wonderful future for 








YOU in Aviation. Get the — 
book—the_ facts. Rush the Rr 
coupon today. VCH py 


. 1 W AR] ° : 
AVIATION | 


Hi 1 

l Walter Hinton, Pres., 2-J i 
Aviation Institute of U. S. A. 

| 1115 Conn. Ave., Washington, D. C. 1 
Dear Lieutenant Hinton: Send me your FREE 4 

1 Book telling how you train men right at home for 

] Aviation. I 
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Answers to Aviation 
Questions on Page 36 


1. Wilbur and Orville Wright, Kitty Hawk, 
N. C., Dec. 17, 1903. 

2. A catapult launching gear was used. 

3. Department of Commerce. 

4. Germany. 

5. Both have cylinders arranged radially 
about the crank case. In the rotary engine 
the cylinders revolve, while in the radial they 
remain stationary in respect to the airplane. 

6. An instrument for indicating the revolu- 
tions per minute of the engine. 

7. A route for airplanes to follow marked by 
suitable beacons and provided with emergency 
landing fields. 

8. An air compressor for supplying air to 
the carburetor, used chiefly at high altitudes. 

9. High grade materials and workmanship 
and small production. 

10. Up or down currents of. air. 

ll. 28.5 hours. 

12. High and fast. 

13. By flying in a U. S. licensed airplane, 
with a licensed pilot in good weather. 

14. 3,610 miles. 

15. A cone, mounted to show the direction 
of the wind. 

16. Floyd Bennett. 

17. Monoplanes and biplanes. 

18. An aircraft, heavier than air, deriving 
its chief support and propelling force from 
flapping wings. 

19. A high aerodynamic efficiency. 

20. No. 

21. A fixed or adjustable vertical tail surface 
to give directional stability. 

22. A fixed or adjustable horizontal tail 
surface to give pitching or longitudinal 
stability. 

23. A hinged or movable auxiliary surface, 
usually part of the rear edge of the wing, to 
give lateral control. (Control in rolling.) 

24. Cowling is structurally unnecessary cov- 
ering put on for streamlining the engine. 

25. A monoplane with the wing above the 
fuselage. 

26. The principal longitudinal 
members. 

27. Wood, duralumin, bakelite, and steel. 

28. Any part of the structure, long as com- 
pared to its width and depth, which is de- 
signed primarily to carry a compressive load. 

29. Cotton cloth and dope. 

30. The Pacific Northwest. 

31. Because it is easy to weld. Welds in 
duralumin are not yet commercially practical. 

32. The wheels should be placed forward 
more to prevent nosing over. 

33. A wire having a streamlined section in- 
stead of a round or square section. 

34. Any form of motorless airplane. 

35. .0807 pounds per cubic foot. 

36. Reduces engine power, changes propel- 
ler efficiency, and more speed or wing area is 
required for sustention. 

37. The suction on the upper surface fur- 
nishes from two thirds to three fourths of the 
total lift. 

38. Much higher efficiency is thereby at- 
tained. Tip losses become a smaller factor. 

39. Into the wind to reduce speed relative 
to the ground. 

40. For tests on models of wings, parts of 
airplanes, and complete airplanes to deter- 
mine their characteristics of lift, resistance, 
and balance. 


fuselage 





How Big Is a Ton of Coal? 


Hew many tons of coal will your bin hold? 
Measure its length, breadth and height 
in feet; multiply these together for the con- 
tents in cubic feet. Divide the resulting num- 
ber by thirty-five, the average number of 
cubic feet in a ton of coal, and you have the 
capacity in tons. 
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TIME 
TRAINING 


that leads to 
BIGGER PAY 


Do you want a better position and a higher gala 
have theseif you can dothe work. [edalicenperie a On 
you how, guide you step by step to success and help selve 
re rsonal Sugmens propioms through the time-sa 
Salle Problem Meth d. Our salary-increasing plan en- 
ables you to prepare during your spare hours without inter. 
ference with your present duties. imply mark on the coupon 
the field in which you desire success, and we will mail you a 
valuable book describing the opportunities in that field, to- 
gether with an outline of our salary-increasing plan. Also 
copy of *‘Ten Years’ otion in One.”’ There is no cost of 
obligation. Find out how the salary-increasing plan Starty 
average men and women on the high road to success and 
financial independence. Check and mail the coupon NOW. 
—-——=—==Find Yourself Through LaSalle= — = 


LA SALLE EXTENSION UNIVERSITY 
The World’s Largest Business Training Institution 
Dept. 983-R Chicago 
Tell me about your salary -increasing plan 
for my advancement in the business field 
checked. Send also copy of ‘‘Ten Years’ 
Promotion in One,’’ all without obligation. 
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O Modern Salesmanship nel Man- 
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OTraffic Management c + er 
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OCommercial Spanish 

OCommercial Law O Effective Speaking 
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OBanking and Fi Gieeneteer 
O Modern Business Corre- OTelegraphy 


spondence OCredit and Collection 
OModern Foremanship Correspondence 
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Learn the NEW shorthand 


in 72 hours at home 
Have you heard of Speedwriting, the new pho- 
netic system; easiest to learn, fastest to use? Pay 
while learning. Write immediately for details. 
Address— 


Speedwriting 


Room J-65, 200 Madison Ave., New York City 





SPEAKERS LIBRARY 


Ever speak in 
volumes for $3.98 






SPEAKERS 
LIBRARY 
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TRAVEL So UNCLE 


*§ 





Be RAILWAY POSTAL CLERK, $158-$225 month; 
travel, see your country. Short hours, pleasant work, paid 
vacations,steady—no strikes. Experience unnecessary. For details 
write NORTON INST., 1522 Temple Court, Denver, Colo. 





. 


AGENTS 500% PROFIT 
GENUINE GOLD LEAF LETTERS 


f=-™ Guaranteed to never tarnish. Anyone can 
28 put them on stores and office windows 
Deeanane demand, large profits, Paul Clark 
says: smallest day $28.70. R.L. Reel made 
$920 in two months. Write today for free 
sample and liberal offer to general agents. 


METALLIC LETTER CO., 433A N. Clark Street, Chicage. 
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Tips from a Veteran 
Carpenter 
(Continued from page 32) 


molding, and even door and window frames. 
Common yellow pine may be used to case a 
window on the outside right next to cedar clap- 
poards, which is like a fake diamond set in 
platinum. Some fellows vamp window, door, 
or screen frames out of any kind of scrap 
lumber, from poplar to whitewood. They put 
the right stuff in the wrong place, like a tailor 
who sews the lining on the outside of a coat. 
It looks just as good when painted, but time 
shows up the make-believe. This is why it 
pays to deal with reliable lumber dealers and 
builders.” 

“Some persons put a lot of faith in paint,” I 
observed. 

“Paint never gets to the inside of a frame 
after it is set in a wall,’’ said Uncle Ed. “One 
priming coat generally has to last the hidden 
part for a lifetime, but moisture gets in and if 
the wood isn’t naturally rot-proof, there’s 
trouble. 


4 a thing with all exposed woodwork, in- 


cluding boards behind gutters, porch floors, 

and steps. Besides that, where paint is a pro- 
tection it wears off, and the naked wood has 
to take the punishment of the weather until 
the owner gets around to covering it again. 
The other day I saw rain going right through 
unpainted cedar siding—the best of material 
but porous and sliced too thin on the upper 
part. That’s another modern improvement to 
look out for, reducing the old-time thickness 
of lumber in clapboards, flooring, trim, and I 
don’t know what else. One inch was pared to 
seven-eighths, then to three-quarters and one- 
half minus. The latest is closet lining veneer 
that needs a micrometer to measure it.” 

“And could be applied with carpet tacks.”’ 

“That’s another point, the way some houses 
are tacked together with the smallest and 
fewest nails. When you don’t hear a healthy 
racket on a new house and the hammers sound 
like a band at a funeral, you can guess that the 
nailing is being skimped. I like plenty of spikes 
in framing, and not less than tenpenny nails 
in studs and eightpenny finishing nails in trim. 
The extra long nail is not always to provide 
strength, but to hold light material tight 
against warping.” 

“Flashing over exposed doors and windows 
is something that many persons never heard 
of,” I suggested. 


i ig USED to be done on all good jobs and is 
yet. Perhaps I oughtn’t to complain about 
lack of flashing, because that gives me a good 
many days of repair work every year. ‘Our 
windows are leaking badly on the inside top 
and sides, Mr. Warner,’ folks say over the 
phone. ‘Please come and fix them right 
away.’ It’s raining and they think I can stop 
the trouble in a jiffy. The plaster is stained 
inside, the drip cap outside is probably rotted. 
It’s a slow and expensive job that would never 
happen if a few extra dollars had been spent 
on the house in the first place. This trouble is 
more likely to happen with siding than where 
the wall is shingled. A film of water collects 
on the drip cap above the window and is blown 
under—the joint not being tight when new or 
worked open by shrinkage later. Then the 
water runs down the inside of the frame and 
even into the house. Flashing is a metal strip 
nailed to the sheathing, bent over and under 
the drip cap and nailed just below it. It can 
be handily bent to shape on a two-by-four 
before putting it in place. The old houses used 
tin, but now we have copper as the first choice. 
A dollar’s worth of copper on a window will 
save ten dollars in repairs. Zinc is all right, 
but does not mate well with the acids in cedar 
siding or shingles.”’ 
“I guess you believe in copper for other 
flashing, too—in roof (Continued on page 134) 





















































































with drawings made 
(1) before and (2) 
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DRAWING 
turns INK toGOLD 


Fy ERScHEL LOGAN wanted to make money. He liked to draw, but his 
work (an example of which is shown in No. 1, the small crudely drawn 
heads above) was not good enough to sell. Seeing an advertisement of the 
Federal Schools, he filled out a coupon like the one at the bottom of this 
page. Now compare his recent work, No, 2, with the crude ink scratchings 
he did before he enrolled in the Federal Course. The drawing of Lincoln 
shows that Logan understands the proper application of ink. ou can see 
for yourself how the Federal Course has “steadied” his hand. This is the type 
of drawing that is simple, strong, masterful and pays big money to the man 
who can do it. Mr. Logan is just one of hundreds of young people making 
good money because of Federal Training. 

Publishers buy millions of dollars worth of illustrations like Logan’s, 
every year. If you like to draw let your talent make your fortune. 

Such famous artists as Sid Smith, Fontaine Fox, Neysa McMein, Herbert 
Johnson, Clare Briggs, and over fifty others contribute exclusive lessons and 
drawings especially prepared for the Federal Course. It’s easy to learn the 
“Federal Way.” Study at home in your spare time. 


Test Your Drawing Talent 


Many people have a talent fcr art and do not realize it. It is well proven 
by Logan’s first work compared with his drawing of Lincoln. Do you like 
to draw? A liking for drawing usually indicates talent 
which can be developed. Our Standard Vocational Art 
Test will tell you just how much ability you have. Send 
for it, it’s free. We will enclose with it our illustrated 
booklet, “A Road to Bigger Things,” which explains illus- 
trating as a profession, tells about famous artists who have 
helped build up 
the Federal 
Course and 
shows the re- 
markable work of 
students. You'll 
want both the 
booklet and the 
test chart. Fill 
out: the coupon 
now. 














of Illustrating 


FEDERAL SCHOOL OF ILLUSTRATING. 
9148 Federal School Bldg., Minneapolis, Minn. 
Please send your free book, “A Road to Bigger Things,” together with 
your Standard Vocational Art Test. 


Name Age 





Occupation visa 
Address 





















































The Letter That Rawad 
Bob Johnson’s Job 


—and paved the way 
for a better one! 


Ir was written to his employer by the Inter- 
national Correspondence Schools. It told 
how “Robert Johnson had enrolled for a 
course of home-study and had received a 
mark of 94 for his first lesson.” __ 

Bob answered the summons to the Chief's 
office with just a little fear and trembling, 
for a lot of men were being dropped—a lot 
more were having their pay reduced. 

But as Bob came in, his efnployer rose 
quickly from his chair and grasped Bob 
warmly by the hand. 

“I want to congratulate you, young man, 
on the marks you are making with the 
I. C. S. I am glad to see that you are train- 
ing yourself not only for your present job, 
but for the job ahead. 

“We're cutting the pay-roll. Until I re- 
ceived this letter, I had you in mind as one 
of the men to be dropped. But not now. 
Keep on studying—keep your eyes open— 
and pretty soon there’ll be a still better job 
for you around here. We're always looking 
for trained men.” 

Won’t you let the I. C. S. help you, too? Won’t 
you trade a few hours of your spare time for a good 

» & good salary and the comforts that go with it? 

en mark the work you like best on the coupon be- 
low and mail it to Scranton today. That doesn’t obli- 


gate you in the least, but it will be your first big ste 
toward success. Do it now! ’ we 





INTERNATIONAL CORRESPONDENCE SCHOOLS 
“The Universal University’’ 
Box 7690-E, Scranton, Penna. 

Without cost or obligation on my part, please send me 
a copy of your 48-page booklet, “‘Who Wins and Why,”’ 
and tell me how I can qualify for the position or in the 
subject before which I have marked an X 

BUSINESS TRAINING COURSES 

Business Management Advertising 

Industrial Management Business Correspondence 

Personnel Organization Show Card Lettering» 

Traffic Management () Stenography and Typing 

Banking and Finance English 

Management Civil Service 

Accountancy (incl. C.P.A.) L) Bailway Mail Clerk 

Cost Accounting Mail Carrier 


Bookkeeping Common School Subjects 
Secretarial Work High School Subjects 
Spanish OQ French Illustrating (©) Cartooning 


Salesmanship LJ Lumber Dealer 
TECHNICAL AND INDUSTRIAL COURSES 
Architect Automobile Work 
Architectural Draftsman Airplane Engines : 
Building Foreman Plumber and Steam Fitter 
Concrete Builder Plumbing Inspector 
Contractor and Builder Foreman Plumber _ 
Structural Draftsman Heating and Ventilation 
Structural Engineer Sheet-Metal Worker 
Steam Engineer 
Marine Engineer 
Refrigeration Engineer 
R. R. Positions 
Highway Engineer 


Electrical Engineer 
Electrical Contractor 
Electric Wiring 
Electric Lighting 
Electric Car Running 


Telegraph Engineer Chemistry 

Telephone Work Pharmacy 

Mechanical Engineer Mining Engineer 
Mechanical Draftsman Navigation [) Assayer 


Iron and Steel Worker 
Textile Overseer or Supt. 
Cotton Manufacturing 

Woolen Manufacturing : 
Agriculture (j Fruit Growing 
Poultry Farming 
Mathematics O Radio 


Machine Shop Practice 
Toolmaker 
Patternmaker 

Civil Engineer 
Surveying and Mapping 
Bridge Engineer 

Gas Engine Operating 


Occupation.................. eens samme yoy 

in Canada, sen hig coupon to - 

I ll ct Schools Canadian, Limited, Montreal, 
Canada. 
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Tips from a Veteran 
Carpenter 
(Continued from page 133) 


valleys and around chimneys, for instance.” 

“Zinc is good stuff and costs less,” replied 
Uncle Ed. “The fire underwriters class it after 
copper because it would melt sooner in a fire, 
but if everybody used either metal for flashing 
instead of tin or nothing, houses would last 
longer—and I'd be poorer.” He chuckled. 
**Some people look on first-class material as an 
extravagance anyway. They can’t see the 
value, for instance, of corner bracing of studs, 
firestopping, diagonal sheathing, and diagonal 
subfloors. “Fads of the carpenter,’ they say, 
or ‘What does it matter about that hidden 
work?’ They see time wasted on all careful 
workmanship that doesn’t show.”’ 

“That reminds me to ask your opinion on 
the mitering of clapboards on house corners.” 


“WELL it looks neater to miter. But I 
doubt the job is any better, aside from 
looks, and maybe not as good as leaving the 
board ends square and filling the groove with a 
strip of quarter round. This saves work, and 
the solid corner is less likely to get damaged in 
time, or open to the weather like a thin-edged 
miter. I always fancied the old Colonial style 
where they finished the corners with wide 
pilasters—set in pillar effects—which were use- 
ful and mighty ornamental.” 

**Does it pay to use second-hand building 
material?” 

*That’s a question that Shem, Ham, and 
Japhet started to argue on and folks are still at 
it,” declared Uncle Ed. “You can’t keep 
human nature away from what looks like a 
bargain. The wreckers and junkmen always 
have customers. You can’t expect a carpenter 
to say he likes second-hand lumber any more 
than a cook likes to make a banquet out of 
leftovers. It is hard on tools and temper. The 
old stuff is full of nails that nick planes and 
ruin saws. It has split ends that call for make- 
shift tacking together or cutting off with 
wastage. It has such a mixup of odd sizes that 
the carpenter wears himself out figuring how 
to match thisand that. He is always ripping, 
lapping, shimming, and patching. It takes 
more than twice as much time and a few more 
kegs of nails compared with straightaway work 
on new lumber.” 


*@UPPOSE a man does his own work on 
second-hand stuff?’’ 

“Then his bargain is a hundred percent, 
minus wear on tools and temper.” 

**Here’s a final classic question: Which is 
better for the owner, day’s work or contract?” 

“Tt makes no difference, if the builder is 
honest,”’ replied Uncle Ed. “But if you decide 
to contract, keep away from the lowest bidder 
if you want a job of first quality.” 





Still Newer Uses of X-Rays 


HE list of amazing new jobs for X-rays, as 

given in the July and August issues of 
PopuLtarR ScieENcE MonrtHuty, continues to 
grow. 

Recently Dr. F. Holweck, noted French X- 
ray expert, applied the destroying power of the 
rays to calculate exactly how much it takes to 
kill a single disease germ. Imagine, if you can, 
the force of the blow struck by the smallest 
visible speck of dust after falling a distance 
about equal to the thickness of this paper. Then 
divide that force by a million, and you will 
have the jolt that can kill a germ. 

By making X-ray photographs of ancient 


Egyptian mummies in the Field Museum, Chi- } 


cago, Dr. Cora A. Matthews, of the staff of the 
Cook County Hospital, has been able to de- 
termine that children who lived in the time 
of the Pharaohs suffered from many of the 
= that are common among children 
today. 
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So writes W. H. Adams of Ohio. Lette 
from California man reports $11275 sales 
in three months; New Jersey $4000 pro. 

fits in two months; Pennsylvania 
profits in four months. Ira Shook $3¢§ 
sales in one day. Bram bought one outfit 
April 5 and 7 more by August. Iwat, 
=— bought one outfit and 10 more within 
— J. R. Bert says “‘only thing I ever 
ught that equaled advertisement.” John 
Culp says: “‘Everything going lovely, 
. Crispette wrappers all over town, 
It’sa good . world after all”, 

















Wholesale or re. 
tail. Big profits 
either way. No 
town too 
Business ig 
pleasant, fasci. 
nating and 
dignified. You 
manufacture 
a food product 


WE START YOU IN BUSINESS 


Furnish secret formulas, raw material and 
ment. Little capital required; no experience needed, 


Build a Business of Your Own 


No limit to the sale of Crispettes. Everybody likes 
them. It’s a delicious food confection. Write for 
facts about a business that will make you independ. 
ent. Start now, in your own town. 


Profits $1000 a Month Easily Possible 

Send postal for illustrated book of facts. It contains 

enthusiastic letters from others—shows their places 

of business, tells how and when to start, and all in- 

formation needed. Free. Write now! 
LONG-EAKINS COMPANY 

947 High Street Springfield, Ohle 








You can have a quire L. C. Smith (the world’s only ball bear- 


typewr! . st pri ffered! 
$e TOOT ee Lah vn ucnthig acteckionain. We-aewed. GUA 
ANTEED FOR 5 YEARS. $1 down and we ship, No delay. 
Waterproof Cover if you act now: Wie for $1 po offer 
free man MITH TYPEWRITER SALES CORP. 

539 - 360 E. GrandAve. Chicago, Mi. 


Learn Auto Mechanic, Auto Electrical, Battery, 
Machine, Electrical, Radio Mechanic, Tiling: 
Bricklaying, Plastering, Plumbing, Welding 
Drawing, Estimating, Show Card, Sign Painting 
Window Dressing, Fine And Commercial Ary 
Write for Catalog 50. 
BROOKLYN ENGINEERING INSTITUTB 
(Operated by Bedford Br. Y. M. C. A.) 
1125 Bedford Ave., Brooklyn. New York Cie 


at OME 


tmane Money taning pictures. Prepare quickiy aurmng 
spare time. Also earn while you learn. No experience 
mecessary. New easy method. Nothing else like it. 
Send at once for free book, Opportunities in Modem 
Photography, and full particulars. 


Dent. 1366 3601 Michigan Avent "Chicago, Us SA 





















RAISE BELGIAN HARES 


land las ish 
MAKE BIG MONEY—Wée Supply Stock 
Bel w $2 cache New Lesiande $3 ena 
ares $2 eac ew Zeal 
—Cainchillas $4 each—Flemish Ginnta $0 cach. 
82-page illustrated book, eatalog and contract, 
also copy of Fur ne, tells how te 


Farming magaz 
ise skunk, mink, fox, etc., for big profits, all for 10c. A 
ENTERPRISE CO., Box 66, Heimes Park, M 


Foreign Work! 


Like to Travel—Does Romantic, Wealthy 
South Ametica call you? Unusual oppor- 
tunities fo: young men. American em- 
ployers. Fare and expenses furni 
BIG PAY. Write for Free List. 
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Is Man Pygmy or Giant? 


(Continued from page 27) 


. 


molecules have to “stand on each other’s 
shoulders” to reach across. 

And molecules are the giants of this sub- 
visible world. Each is a universe in itself in 
which as many as 25,000 suns and satellites 
whirl at once. Within the molecules are the 
atoms and within the atoms are the electrons. 

Look at this “o’’. It is so small that it 
disappears if you move the page a few feet 
away. Yet, science tells you that corralled 
within that “‘o”’ are a jostling crowd of atoms 
greater in number than all the stars you can see 
in the sky! 

An article in the July issue of PopuLar 
Scrence Montu ty told of a discovery an- 
nounced by Robert A. Millikan, the American 
physicist who was awarded the Nobel Prize for 
his work with cosmic rays. He said recent 
tests led him to suspect that all space is filled 
with cosmic rays creating fresh atoms. For a 
long time, we have been told that the earth is 
wasting away and will eventually disappear. 
Dr. Millikan’s idea that new atoms replace 
those lost through radioactivity suggests that 
the earth may last forever. 

But even smaller than the atoms are the 
electrons, little planets that wheel on their 
orbits at speeds greater than that with which 
the earth circles the sun. 

Imagine that everything around you sud- 
denly begins to swell. The cats and cups and 
tables and buildings and the earth double, 
triple, quadruple in size. 


abel keep on until everything is ten billion 
times as big as it is now. Men would be ten 
million miles tall. And they would wheel 
around babies weighing fifty million tons. 
Mice would have tails so long that they could 
wrap them about the present equator a dozen 
times. A bird-shot would have swelled to the 
size of the earth as we know it. 

But, even in such a fantastically magnified 
world, one of these electrons would have be- 
come no larger than the head of a pin. 
Looking at such things, how gigantic seems 
man! : 

When Charles the First was King of England, 
one of his bodyguards was a giant who was in 
the habit of carrying a dwarf around with him 
in his pocket. If you were asaed which of those 
two, the dwarf or the giant, best symbolizes 
man, what would you say? 

We are undecided, looking at man physically, 
whether he is a pygmy or a giant. But, viewing 
him from the angle of the mind, our answer is 
more definite. 

All through his history, he has been fighting 
forces stronger than he. The lightning, the 
storm at sea, wild beasts, disease—these have 
been his hereditary enemies. But by using his 
mind he has conquered. 

In his laboratories he plays with lightning 
that carries three million volts. On his steam- 
ships he plows safely through waves a hundred 
feet high that drop thousands of tons of water 
crashing on the deck. His children go to the 
zoo and are amused by the caged remnants of 
the fierce beasts that once menaced their 
ancestors. And disease after disease he has 
strangled at its source. 


AN, the giant, looks over the rim of the 
globe and sees a friend half around the 
carth—by television. He crosses the ocean in a 
single step—by airplane. He strides across the 
land faster than the fleetest deer—by auto- 
mobile. 

By using his brain, man has become swifter 
than the deer, stronger than the elephant, 
more keen-sighted than the eagle. He has con- 
quered the air, the land, the sea. 

ee. he has become the giant of the 
earth. 
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YOU CAN CHOOSE 
IF YOU WILL 


hs governs the general trend of too many lives. 
By chance many people live in a certain place, attend 
a certain school, take the opportune job; they chance 
upon certain associates, books, and thoughts. 

But by courage and determined effort they could choose 
oftentimes where to live, what to study and, to a large 
extent, what to accomplish. 

Hundreds of thousands of ambitious people are studying 
at home in their leisure time. Increased earning capacity 
is the objective that many are attaining. But whether 
the attainment be greater efficiency in business, or a more 
interesting social life, or the real joy of developing a more 
cultured point of view, the studies that lead to these 
objectives are available, wherever one lives, through 
Columbia Home Study Courses. The range of subjects is 


wide. : 
“COLUMBIA UNIVERSITY 


Offers Home Study Courses of University Grade 
in the following Subjects: 





Accounting Composition Harmony 

Algebra Dramatic History 

American Government English Italian 

American History Various Languages Juvenile Story Writing 
American Literature Lyric Poetry atin 

Applied Grammar Drafting Literature od 
Astronomy Drama Magazine Article Writing 
Banking Drawing and Painting Marketing 

Biblical Literature Economics Mathematics . 
Biology Economic Geography ne Administration 
Botany English osophy as 
Boy Scouting English Literature Photoplay Composition 
Business Administration Essay Writing ° oo 


European History 
Fire Insurance 


Business English 


See ta Psychology in Business 


Public Speaking 


Business Mathematics French Religion 

Business Organization Geometry Secretarial Studies 
Chemistry German Short Story Writing 
Child Psychology Government Slide Rule 

Classics Grammar Sociology 
Contemporary Novel Greek Spanish, etc., etc. 


HESE courses have been prepared by our instructors to meet the 

special requirements of study at home. While all basic material 
essential to the full understanding of each subject is fully covered, 
sufficient elasticity is allowed to permit adaptation to the individual 
needs of the student. Everyone who enrolls for a Columbia course is 
personally taught by a member of the University faculty. Special 
arrangements can be made for group study. 
The University will send on request full information about these home 
study courses. - A coupon is printed below for your convenience. If 
you care to write a letter briefly outlining your educational interests 
our instructors may be able to offer helpful suggestions. Mention 
subjects which are of interest to you, even if they are not listed here 
because additions to the courses offered are made from time to time. 


HIGH SCHOOL AND COLLEGE PREPARATORY COURSES 
"Pyprnce pee UNIVERSITY Home Study Department has pre- 

pared courses covering the equivalent of four years of High 
School study. This complete High School or College Preparatory 
training is available to those who can not undertake class room work. 
We shall be glad to send you our special bulletin upon request. 








COLUMBIA UNIVERSITY, University Extension—Home Study Department, New York, N. Y. 
Please send me full information about Columbia University Home Study Courses. I am inter- 


ested in the following subject: Pop. Sci.-9-28 
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Au MAN who ean read and write and 
use a pair of pliers can become an electrical 
expert and free himself forever from the 
long hours and drudgery of a small pay job. 

And you can learn the BIG PAY profes- 
sion of electricity right in New York City— 
the heart of the electrical world—the city 
of 100,000 jobs. At the same time you are 
learning the BIG PAY profession you can 
be enjoying the sights and wonders of New 
York, the modern Bagdad. 


Be an Electrical Expert 


Graduates of the NEW YORK ELEC- 
TRICAL SCHOOL are in demand by all 
the big electrical companies. Or, if you 
prefer the independence of a business of 
your own, there are thousands of oppor- 
tunities for efficient, dependable men to 
become electrical contractors. When you 
are your own boss the money you can 
make is limited only by your own energy 
and ability. 


Personal Instruction 


The NEW YORK ELECTRICAL 
SCHOOL is not a correspondence school. 
You learn by doing—by personal instruc- 
tion on full size standard electrical equip- 
ment under the personal supervision of 


trained instructors. 

At N. Y. E. 8. you train your hands and mind at 
the same time. You learn the theories of electricity 
—and then you are shown how to put the theories 
into actual practice by solving the problems with your 


own hands 

The man who has learned electricity by actually 
doing electrical work under intelligent personal instruc- 
tors can go to any part of the world and sure of 

a good ng. There are N. Y. E. 8. Graduates in all 
the —- of the world. 

Write today for me i i ae booklet giving full in- 
Seqmatian about the N. Y. E. S. Course and showing 
pictures of the equipment available for your personal 
use in our two seven-story buildings. 


The NEW YORK ELECTRICAL SCHOOL 
40 W. 17th Street, New York 


(eeeeeeeseeaaar MAIL TODAY ieacemeceameee 


THE NEW YORK ELECTRICAL SCHOOL 
40 W. 17th Street, New York. 


Please send me FREE your 48-page booklet. It 
is understood that this request puts me under 
no obligation. 
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Here Are Correct Answers 


To Questions on Page 73 


1. In 1859 there was drilled at Titusville, in 
northwestern Pennsylvania, the first producing 
oil well in the United States. From the oil of 
this well the first kerosene was made. The 
“rock oil,’’ as it then was called, soon became 
the general illuminant of the country. 


2. In ruins of the famous temple of the sun 
god, built by the Roman emperor Antonius 
Pius, at Baalbek, in Syria. The ruins can still 
be seen a few miles east of the modern city of 
Beirut. Some of the great stone blocks are 
more than sixty feet long by nearly twenty 
feet square. 


3. The Great Barrier Reef is a long fringe of 
coral reefs on the northern coast of Australia. 
It is the longest in the world. 


4. Such socks are worn with the native 
Japanese footwear which is provided with a 
string to go between the big toe and the other 
four. 


5. In South Africa there lives a curious kind 
of fish called the “mudfish.”” When the rivers 
dry up in summer, the mudfish make 
themselves little nests in the mud and simply 
wait there until the river is full of water again. 
You can dig up the clods of mud contzining 
the live fish. 


6. The only places are the salt desert regions 
where the dry ground is saturated with salt or 
soda. In the United States the only such region 
of any size is the Great Salt Lake Desert, west 
and southwest of Great Salt Lake in Utah. 


7. Most of the first-quality asbestos comes 
from Canada, near Black Lake, about sixty 
miles south of the city of Quebec. Small 
quantities of asbestos have been found in 
many other places in the world. 


8. This name has been applied for generations 
to the city of Bucharest, capital of Rumania, 
anciently a province of the Roman Empire, 
from which its name is derived. The site of 
Bucharest was originally occupied by the 
Romans. Its fancied resemblance to Paris is 
no doubt based upon its showy avenues and 
boulevards. 


9. Nothing at all. This is merely an accidental 
similarity of the two names. Cocoa isa chocolate 
product from the seeds of the cacao plant. 
The main source of the coconut is in the East 
Indies, whereas the chief supply of cacao comes 
from the West Indies. 


10. Geologists believe that the great Andes 
Mountain chain on the western coast of South 
America probably is the youngest mountain 
range. This is indicated not only by the 
general geological character of western South 
America, but also by the great height and 
steepness of these mountains. Older moun- 
tains have had time to be worn down. 


11. These famous people belong to the San 
Blas tribe of Indians, living in Panama on the 
South American side of the Canal Zone. Some 
individuals in this tribe are almost white. 
The “white Indians”’ are really not a separate 
race, but are a variety of albino, belonging to 
the ordinary native race of the region. 


12. This distinction is believed to belong to 
Panama City, at the Pacific end of the Panama 
Canal. This city was founded by the Spaniards 
in 1519. 

























you Play a simple melody on the very day you get 
your —— Xylorimba. Free, easy lessons show a 
you how. n you are amazing friends and relatives | 
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tells all about this fascinating instrument—the a 
trial offer—the free lessons—the easy ayment 

in the coupon today—the booklet wi 

without cost or obligation. 


MAIL COUPON TODAY! 


J. C. Deagan, Inc., Dept. 1656, 1770 Berteau Ave., Chicago 
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FITS-U 
Caps to Men 


T'll pay you $30 a day to show my marvelous line of rain- 
proof Fits-U Caps to men! More for active workers. With 
my liberal commission of $1.00 on every sale—it's 
a cinch to clean up $5.00 or more an hour in spare time 

one. ‘‘In two hours,” writes one successful salesman, 

“I made $15.70. It’s the rainproof and made-to-measure 
features that gets the orders so quick.” By a secret proc 
ess, every Fits-U Cap is made absolutely rainproof! 
Rain has no effect on the Vits-U Cap. Price $2.65—$1.00 
for you! EVERY CAP MADE TO INDIVIDUAL MEAS. 
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How to Work with Tools and Wood 


This book explains in a simple, qtralahtforward manner all the pro- 
cqeoes of weet ing with tools and wood. It takes all the mystery out 
of using 8 an 
able hours in your home workshop. All details are clearly explained. 


Price $1.00 
POPULAR SCIENCE MONTHLY 
250 Fourth Avenue New York City 
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How to Make Worth-while 
Models of Decorative Ships 


nati, 0. A practical book which tells how any handy person 


urprise, 


or Boys 
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250 Fourth Ave. 


can make models of a Picturesque Barbary Pirate 
Felucea and a Beautiful Spanish Treasure Galleon. 





Ship Model Making—Vol. II 


How to Make a Clipper Ship 


A practical book which tells how to make a model 
of the American Clipper Ship ‘Sovereign of the 
Seas"—Donald McKay’s most beautiful vessel. 


By Captain E. Armitace McCann 


Ship Model Making, Volumes I and II, give full 
sised drawings of every part required. These books 
describe how to make the models, what materials to 
use, how to fasten together and color them, how to 
make the spars and rig the ships. You do not need 
to know eh 


ips to make these models, the books 
everything in detail, but you may use your 


ingenuity and artistic sense in decorating and can 


them larger or smaller than the scale given. 
Profusely illustrated—Scale drawings 
Volumes I and II Price $2.50 each 


POPULAR SCIENCE MONTHLY 
New York City 
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Gains in Conquest of the Air 
(Continued from page 48) 


That is the recent conclusion of the U. S. 
Department of Commerce, based on Ger- 
many’s record of 5,713,200 miles flown last 
year and this country’s estimated 5,700,000. 

Passenger travel by air in particular, a phase 
of aviation slower to develop here than abroad, 
is expected to gain most in 1928, with greater 
provisions for comfort on air lines. The 
Department’s announcement stresses the fact 
that in this country aviation, unaided by 
Government subsidy, is successfully paying its 
own way. Not one of our 12,000 miles of air 
line is subsidized, although France, Germany, 
and England meet the deficits of their own air 
transport agencies. 


Tests Show How Fast We Fall 


[F YOU jump from a plane, the greatest speed 
your kody will attain is between 100 and 120 
miles an hour no matter how far you fall. That 
is the surprising discovery of the U. S. Navy’s 
Bureau of Aeronautics, based on night-experi- 
ments with flare-lighted dummies at Wright 
Field, Dayton, O. These dummies were hurled 
from high-flying airplanes. Cameras recorded 
each dummy’s fall as a streak of light, broken 
every second on the ground by a momentary, 
carefully timed wink of the shutter; thus per- 
mitting measurement of the speed of fall by 
the length of the light streak after each second. 
After only 1,600 feet of fall, the dummies had 
reached the maximum speed or “terminal 
velocity’’ of 100 to 120 miles an hour—only 
half the calculated speed of falling bodies after 
traversing this distance when the air’s resist- 
ance is not taken into account. In fact, an 
airplane in a dive might even descend faster 
than a man could fall, and a pilot leaping clear 
of a falling plane might well wait awhile, the 
tests showed, until he slowed down before 
opening his parachute, so that he would not 
suffer so abrupt a jerk as the chute opened. 


Automobile Men Turning to Air 


ORMATION of an aviation equipment de- 

partment, with branches from coast to 
coast, is contemplated by the Automotive 
Equipment Association, according to its 
president, Arthur C. Storz. Such a step would 
signalize the entry of automobile makers as a 
whole into airplane servicing; and, Storz 
declares, many individual automobile manu- 
facturers and jobbers are already supplying 
near-by airports with aviation equipment. 

Further evidence that the automobile in- 
dustry as a whole is turning to aviation is seen 
in the announcement that Inglis M. Uppercu, 
president of a great American motor car sales 
concern, is also to head a newly formed com- 
pany at Keyport, N. J., to commence quantity 
production of the Klemm “flivver’’ mono- 
plane. This diminutive two-passenger plane, a 
recent importation from Germany that is 
said to cost but a cent a mile to run, is to be 
turned out in lots of a thousand each. 

The airplane industry still has a long way to 
go before catching up to motor production; 
only 2,000 planes were built in the United 
States last year. Many orders, however, 
went unfilled; and this year’s production is 
expected to exceed 4,000. At least two air- 
craft concerns propose to establish factories, 
at St. Louis and Colorado Springs, respectively, 
that will turn out a plane a day. 


Combined Plane and Bus Lines 


MOTOR bus and airplane facilities are 
combined in the latest rapid transit proj- 
ect, similar to the proposed transcontinental 
air-rail transport. It is planned to operate fast 
airplane passenger planes in conjunction with 
existing motor bus routes between Detroit, 
Kansas City, and Salt Lake City. 























ow You 
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MAGIC 


Quick~Easy-In Spare 
Time-at Home.... 
wt last—the inner- 
Ne 0 most secrets of Pro- 
fessional Magic are thrown 
open for you to learn. Never 
again need you hang back 
while others do the enter- 
taining. Learn Magic and you be- 
come the magnetic center of every 
crowd. You will know the thrill of 
being popular, sought after, the man 
who everyone wants to know. 


Earn $250 te $1000 
a Month - 


No matter what your business— or 
what your earnings, Magic will 
bring you vastly greater success. 
You can also earn big money, as a 
side line, giving entertainments at 
clubs, church affairs and other 
gatherings right in your own com- 


munity. If the Stage attracts 
you, here is a profes sion you 
positively CAN learn in sur- 
prisingly short time. Get in 
on the tremendous salaries 
paid to expert Magicians, 


Astonish Your Friends! 


You will be able to perform soon 
after getting your first lesson. 
Sleight-of-hand becomes easy when 
Dr. Tarbell shows you his simplified 
system with hundreds of pictures 
and clear explanation. 

Xen get the most mystifying card tricks— 


hinese and Hindu effects—even big 
— Not os the tricks but th ae 
mental principles of Magic are now opened 
up to ‘you by Tarbell—the teacher of 
gicians, 


Mail Coupon for 
Free Magic Book! 


Write today for our FREE M 
Book telling about the 
Tarbell course. 

Mail the coupon at once. A won- 
derful surprise and a splendid 
future awaits you! 


Tarbell System, Inc., Dept. 13-66 
1922 Sunnyside Avenue, Chicago, Illinois 
ie a ellen leer le achalasia estate 
Tarbell System, Inc,, Dept. 13-66 
1922 Sunnyside Ave., Chicago, Illinois 
Tell me all about Dr. Tarbell’s new and 
simple system by which I can learn the 
innermost secrets of Magic at small cost 
and easy terms. 


Name 


Address 
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I had his job” 


“He hasn’t been here nearly as 
long as I have, but he’s earning 


three times as much. Seems to 
me he’s the first man the firm 
thinks of whenever there is a 
good position open. Always 
makes good too. I wish I had 
started studying with the I. C. S. 
when he did. I’d be farther along 
today.” 


Are you just wishing for a better job too? Are 
other men getting the promotions you'd like to have? 
Are you letting the precious, priceless hours slip by 
unimproved ? 

You know as well as we do that you’ve got to 
learn more in order to earn more. And you know, 
too, that the best way to learn more is to take up a 
course with the International Correspondence Schools 
and study in the spare time that most men waste. 

Isn’t it better to start today than to wait a year 
or five years and then wisk you had? The sooner 
you start, the sooner you’re going to get ahead. 


Mail the Coupon for Free Booklet 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
“The Universal University’ 
Box 7691-E, Scranton, Penna. 

Without cost or. obligation, please send me a copy of 
your booklet, “Who Wins and Why,’’ and full particulars 
about the subject before which I have marked a 
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New Patent Law Revisions 

1927 revisions of the Patent laws; amendments to 
the rules of practise of the Patent Office; new forms; 
and material bringing the law of employer-employee 
rights up to date, are included in this edition, te 
published, of 


Rose’s Patent Essentials 
For the Executive, Engineer, Lawyer, and Inventor 


(NEW AND REVISED EDITION) 
By John F. Robb, LL.B., LL.M., M.P.L. 


The standard in its field—for laymen and attorneys 
alike. It gives in non-technical language a practical 
explanation of the nature of patents, the mechanics 
of their procurement, the scientific drafting of patent 
claims, conduct of cases, and special proceedings, in- 
cluding forms, together with complete illustrativ 
cases. An indispensable guide for every one interested 
tn patents. 

485 pages, with 9 full-page illustrations and charts. 
Price $5.00, net; $5.18 post-paid. 
At All Booksellers or From 


Funk & Wagnalls Company, 354-360 Fourth Ave., New York City 
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New Magic Worked 


by Cameras 
(Continued from page 26) 


Dr. C. E. K. Mees, director of research of the 
Eastman Kodak Company; and later to pro- 
ject a film that shows the whole structure 
literally leaping from a bare foundation into 
its finished state, with delays and progress 
along the way strikingly revealed. 

Another odd form of camera motion study 
has recently been tried in German factories to 
find out how many waste motions workmen 
were making. A “still’’ camera was trained on 
a factory room and each man in turn was re- 
quired to work in a lightweight harness studded 
with tiny electric lamps. The plates, when 
developed, showed a maze of streaks from the 
moving lamps, tracing every movement of the 
worker and showing many that could be elim- 
inated to advantage. 

Not only can the camera photograph things 
you might see if they happened slowly or fast 
enough—but it can picture things you could 
never see because your eyes aren't built for it! 
Things like X-rays—like ultra-violet rays, or 
“black light,” a component of sunlight—and 
like infra-red, or invisible heat, radiations 
simply fail to register on,the human optical 
apparatus. But the camera catches them. We 
are forever blind to anything “redder” than 
red, or “more violet” than violet, the two 
colors that are the extremes of our visual span; 
but there the camera is just commencing. 


ver is why the camera is so valuable in 
any kind of chemical or astronomical 
analysis in which the spectroscope, a device to 
split light into its whole range of visible and 
invisible colors, is used—an analysis, for in- 
stance; such as that which resulted in the dis- 
covery by two University of Illinois chemists 
of the new chemical element illinium, not long 
ago, through the photographic evidence of 
hitherto unseen lines in the X-ray spectrum, 
or light-band, of a mineral used in the manu- 
facture of gas mantles. 

Cameras solve vexing problems of acoustics 
in an ingenious process devised by 7 
Norris, acoustical engineer of the C. F, 
Burgess Laboratories, Inc., Madison, Wis. 
Hitherto it has been extremely difficult to pre- 
dict in advance whether a lecture hall or 
auditorium would be filled with annoying 
echoes of a speaker’s voice. In the new 
process a model of the hall is built from the 
architect's plan, a strip of polished metal bor- 
ders it to represent the wall, and a small electric 
light is placed where the speaker will be. Then 
the whole model is placed in a dark chamber 
and photographed. 


TREAKS of light reflected from the metal 
“‘wall’”’ indicate also’the path that sound 
waves will take, since a sound is reflected in 
much the same manner as a light beam. By 
altering the position of walls until the camera 
reveals that light rays, and therefore sound 
waves also, are evenly distributed over the 
entire hall without excessive criss-crossing 
from wall to wall, echoes are eliminated. 

And the value of X-ray photographs needs 
no comment. They reveal everything from 
hidden flaws in metal to the innermost con- 
stitution of the human organism. In medicine 
and surgery they are immediate means to 
diagnosis and cure. They detect forgeries, 
alterations of checks, and counteffeit money. 

Infra-red rays— invisible light waves beyond 
the red rays you can see—have the peculiar 
power of penetrating fog and haze; and air- 
plane photographs made exclusively by this 
peculiar light, with cameras and films capable 
of using it, show a startling clearness obtained 
in no other way. 

Prof. William D. Harkins, of the Univer- 
sity of Chicago, recently exhibited to mem- 
bers of the American (Continued on page 139) 
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' New Magic Worked 
by Cameras 
(Continued from page 138) 


Chemical Society some of the hundred thou- 
sand photographs he has taken, showing the 
tacks of helium atoms or particles made vis- 
ible by their microscopic trails of water vapor. 
Thirty of the photographs, he said, had caught 
the actual event of an atomic collision—a fas- 
cinating event that throws light on the atom’s 
real structure. 

Meanwhile Dr. Carl E. Seashore, of the 
University of Iowa, has discovered that all 
music and speech, since it can be reduced to a 
mere mechanical pattern of waves in the air, 
can be recorded and analyzed by photography; 
and he has devised a motion picture apparatus 
to record singing ability in terms of cold, im- 

nal charts of the singer’s voice. 

Another contributor to the unusual uses of 
photography is Dr. Walter S. Adams, of the 
Mount Wilson Observatory at Pasadena, Calif. 
By taking pictures of Mars and other plan- 
ets by red, yellow, green, violet, and ultra- 
violet light in turn, he has made important 
new studies of their atmospheres and tem- 
peratures. 


OST important of all plhotography’s uses, 
however, is its ability to sce more ac- 
eurately than the human eye—and to preserve 
an indelible record of what it sees. That is why 
every industry and every science, as well as 
many a law court, calls upon the camera for 
its unfailing record. Go to any great cor- 
poration, any factory or industrial concern, and 
ou will find drawer upon drawer of photo- 
graphs that have recorded for all time every- 
thing from the building of a dam to the forging 
of a bolt. And science esteems the camera as 
highly as industry. 

Astronomers in this modern age-need hardly 
ever look into the barrel of a telescope. In 
photographs they lave records far more 
valuable than any observation made by eye. 
Once-tedious star counts of the sky are now 
replaced by the “patrol plates’ of great ob- 
servatories, detailed sets of photographs that 
survey the heavens at regular intervals and 
are kept on record forever. 


O LESS infallible is a novel type of instru- 

ment known as the factograph camera, re- 
cently developed for the speedy reading and 
recording of telephone meter figures! It is an 
ordinary camera into whose oversize hood has 
been built a bank of electric lamps run on dry 
batteries, supplying its own light. When its 
square nose is pressed against a meter the 
meter face is flooded with light and the film 
records a picture of the dials. Of course this 
camera has a host of other uses, for it can copy 
any document, signature, or paper against 
which it is pressed. 


AKING pictures of valuable gems, to 
identify them in case they are stolen, is a 
practice recently adopted by Paris jewelers 
that again makes use of the camera's unforget- 
ting eye for detail. According to the National 
Jewelers’ Association, it is expected that such 
photographs, revealing the most minute details 
cut, size, coloring, and any imperfections, 
will instantly identify any stolen gem and make 
things unpleasant for the professional thief 
or fence. 

Meanwhile, in America, a special camera has 
been designed to photograph on a single strip 
of motion picture film all the checks passing 
through a bank. The record thus obtained 
minimizes risk of fraud. 

These are a few of the ways by which 
the camera, whose highest aim was once to 
take a picture of somebody’s relative, has be- 
come a priceless servant of industry and 
science. 
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Get out your pencil 
and copy the jack 
right now 








Ivorine Can you copy it? Try it. How you copy 
it may give me some idea of what kind of a 
draftsman you would be. If you are 16 years 
old or older and will mail me your sketch at once, 
I will send you, free, and prepaid, a draftsman’s Ivor- 
ine Pocket rule, shown here. 

This will go to you entirely with my compliments. 

In addition I will send you my book on Successful Draftsman- 
ship. Don't wait. Copy the sketch now and mail it to me. 


Draftsmen Needed In 








Auto Work Electricity Aviation Motor Bus Work Building W 

The automobile in- Electricity is the coming Aviation is just in its in- Motor bus building and There will always be 
ustry is one of the motive force of the fancy. Itis bound to ex- motor bus transportation building. © struc- 
reatest in America. world. Draftsmen are enormous pro- have become leading erected 
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without plans drawn 

by draftsmen. I'll 

make you an archi- 
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ome. 


world industries. Hun- 
dreds of draftsmen en- 
gaged in this work. I'll 
show you the way. 


pan 
portions. Draftsmen are 
essential toit. I'll train 
you quick at home for 
drafting position. 


n 
ousands of drafts- needed in every depart- 
men needed. I'll ment of this fascinating 
train you for the work. I'll train you at 


work home. Geta job here. 3 
Raisi Pl 
Get My Free Pay-Raising Plan 
2-4 Write to me. I will send you this new book. Not a catalog. My Pay-Raising Plan and 
eee Money-Making Advice. I can prove that John Savadge, trained by me, makes $300 a month. 
~ 4) Earl J. Dupree, trained by me, refused $600 a month because he makes more in his own 
oMy mae.) business. A. H. Bernier, trained by me, earns $7000 to $9000 a year. Arthur Dewalt, 
a> trained by me, makes more than $400 amonth. D. C. Stroop, trained by me, makes 
Pay f1 $475 a month. L. V. Broughten, trained by me, makes $300 a month. 


Plan I can give you many more names of Dobe trained draftsmen who are making big salaries. 

They wrote to me just as I am asking you to write. They asked for my Free Book. They 
Engineer Dobe \ saw that opportunities in all of the great industries were tremendous for draftsmen. 
| Through drafting you can get into almost any industry you want. 


















Money Back If Not Satisfied 
What could be fairer than that? I don’t ask you to take 
any chances. I train you under a positive Money Back 
Agreement. If my training does not satisfy you after 


Employment Service 
After training you I help you to 
get a job without charging you 
a cent for this service. Em- 


you have finished you get every penny back. 


Earn While You Learn 
You can start earning extra money a few weeks after 
beginning my training. I give you special work and tell 
you how to make money. 


Age or Lack of Education 
No Drawback 


ployers of draftsmen come to 
me for men because they know 
that men I train make good. 


I Train You at 
Home, New, 
Quick, Sure Way 


My practical working 






















You do not need previous experience. You do not need method makes every get 
to be a high school graduate. My practical home study ng in + nga draft- thoes 
course gives you just the kind of training you need to ay Sanus as so oa -—~4 
come successful. Your spare time is all that is necessary. wie Terain pan.on tees 





to be a draftsman. i see 

You GET THESE FINE QUALITY GENUINE, 
IMPORTED DRAFTSMAN’S TOOLS, just as soon as 
you become my student. No finer tools can be made 
for practical drafting work. . 





FREE RULE COUPON! 


ENGINEER DOBE 
1951 Lawrence Ave., Div. 13-66 Chicago 


Here’s the sketch: Send me free rule: also send me free of all 
cost, books “Succersful Draftsmanship’’ and “My Pay-Raising 
Plan’’—how to earn money while learning and proof of big 
money paying positions. 
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“Successful Draftsmanship’ and ‘‘My Pay-Raising N A 
Plan.’"’ Remember Draftsmen are needed everywhere. aces - 
That's the kind of profession to get into. Get started 
now. Get into a better position, paying a good straight Address 
salary the year around. 

. 1951 Lawrence Avenue 

ffice. State. 

Eng ineer Dobe py" 13°86 Chicago, Ill. 5, Post 2. we 











A definite program for getting ahead financially will be found on 
page four of this issue 
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Let Air Mail Pilots 
Teach You to Fly 


The regular Pilots of the Now going into our tenth 
U. S. Air Mail between St. year with over 500 graduates 
Louis and Chicago are our and not a single accident. 
advance instructors. Send 25c for helpful new book, 
This is an advantage noother ‘‘Making Good in Aviation.” 
aviation school can offer you. Write today. 


ROBERTSON FLYING SERVICES, INC., Dept. Q 
Affiliated with ROBERTSON AIRCRAFT CORPORATION 
Lambert-St. Louis Field (Anglum) St. L. Co., Mo. 
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AZ » Into 
Aviation 


Adventure, 
Thrills..., 
Big Money! 


The Game for 
Daring Young 


Men 


RE you a red-blooded, 
daring he-man? Do 
) you crave adventure, 
popularity, admiration, 
and the applause of great 
crowds? Then why not 
get into the Aviation In- 
dustry—the greatest ad- 
venture since time began 
—the greatest thrill ever 
offered to man? 

Think what Aviation offers you. The praise and 
plaudits of the multitude. And a chance to get in 
on the ground floor where rewards may be unlimited! 
Aviation is growing so swiftly that one can hardly 
keep track of all the astonishing new developments. 
Air-mail routes have just been extended to form a 
vast aerial network over the entire U.S. Many Com- 
Seenlock, Ban Eine Baar Ford ave investing suit 
lions in the Suture r commercial Aviation - they 
see its great possibilities. 


Easy to Get Into Aviation By 
This Home Study Method 


Get into this thrilling 
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of Practical Aviation— 

ve you all the inside 
= ts that are essential to 
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study of Aviation by this 
remarkable method is al- 
most as fascinating as the 
actual work itself. 


Send for FREE 
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DICK BYRD—Adventurer 


(Continued from page 39) 


may strike the public as being less colorful. 

This new work is the series of side flights 
Byrd will make east and west of his route to the 
Pole itself. Already Scott and Amundsen have 
traversed this route afoot. But the tiny “pie- 
slice’’ they cut from the unknown continent 
leaves vast areas on either side which Byrd will 
see for the first time by air. 

Suppose the entire surface of the United 
States had never before been seen. What an 
adventure it would be to traverse it before any 
other human being! The Antarctic continent 
presents just this alluring possibility to Byrd, 
save that it is mostly snow-buried and may 
contain no form of animal life. 

Yet there is always the enticing thought 
that there may be wide areas that are not under 
ice and snow. Witness Peary’s experience in 
1897, when he stepped down off the Greenland 
ice-cap on almost the very shores of the Polar 
Sea and found an extensive land totally bare of 
ice and snow, filled with flowers and inhabited 
by musk-oxen and Arctic hares. He even 
found distinct traces of human habitation. 


THE scientists with Byrd know that he may 

find new species of animals, active volca- 
noes, precious minerals, strange phenomena 
new to human knowledge, and a score of other 
fascinating possibilities. Indeed, it stirs the 
blood of any man to contemplate this last 
great geographical secret succumbing to the 
bold enterprise of an American airman. 

The cost of the expedition will be in the 
neighborhood of $750,000. It will be the largest 
and most splendidly equipped ever sent to 
polar regions. Every iota of past experience, 
native ingenuity, and man’s inventive genius 
will go not only into the scientific equipment 
but into such items as the clothing, food, 
housing, and medicines of the party. 

It is not easy for the average man to picture 
Byrd's life on the Antarctic plateau. He will 
live in a temperature averaging a hundred 
degrees colder than at home. He will eat pem- 
mican and biscuit. He will wear clothing of 
skins. He will move for nearly four months 
in darkness and for an equal number of months 
in perpetual sunlight. The other months will 
be lit by a curious steely twilight peculiar to 
the Antarctic regions. 


HE WILL keep alive, as though it were a 
throbbing human heart, one of the finest 
short-wave radio sets that have ever been put 
together. His installation is of no standard 
make. It is being designed and built with the 
assistance of the best brains in the United 
States Navy, the United States Department of 
Commerce, the United States Bureau of Stand- 
ards, and several large commercial manufac- 
turers of radio equipment. 

Its cost will be somewhere near $25,000. It 
will require antenna height of less than 100 
feet, and yet have a radius of operation of over 
12,000 miles. Byrd expects to talk daily with 
New York, sending through a brief word 
picture of his life that the American people 
may follow comfortably the exciting sorties he 
will make into the unknown. 

Remember that the seasons south are re- 
versed. Thus on a scorching July day next 
summer when we wretches are gasping for a 
breath of air we may expect to read in our 
daily paper: 

“As sun now gone two months, we are in 
complete darkness. Temperature at headquarters 
seventy-one degrees below zero. Wind ninety- 
four miles per hour. Drifting snow. All well. 
Byrd.” 

Two groups of his party will not find such 
conditions very trying. These are his dogs and 
Eskimos. 

““My greatest problem will be to get them 
south,” he laughed the other day. “‘Guess I'll 
have to put both (Continued on page 141) 
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BY RD—Adventurer 


pick 
; D (Continued from page 140) 
‘the ice while we are crossing the equator!” 
| But he was serious enough. Remember that 
Eskimo dog as well as the native of the far 
porth is accustomed to a temperature range of 
thirty-five degrees above zero to eighty degrees 
below. The dog perspires through his mouth 
and sleeps out of doors even in the coldest 
weather. The native wears loose skin clothing 
and can sleep in the open sitting behind a wind- 
break when the thermometer is in the minus 


ties. 

Further, both dog and man are used to an 
exclusively meat diet. They can digest and 
assimilate masses of oily flesh, mostly raw. 
To follow such a diet in the tropics would not 
do well; yet to shift to vegetables or other 
lighter foods might be fatal. 

I traveled for several years with Nucarping- 
wah, one of the Greenland Eskimos Byrd hopes 
to take with him. This hunter is about four 
feet seven inches tall and weighs less than 
one hundred and thirty pounds. He is stockily 
built, has never had a bath, and prefers raw 
meat to cooked. The only food he eats regular- 
ly besides meat is raw eider duck eggs. 

“You see,’’ Byrd reminded me, “he will not 
realize that we are going to the southern end 
of the globe. He'll think he is back home when 
he sees the ice and snow again. Then where 
will I be when he asks about the Polar bears 
and walrus?” 


N THIS connection Byrd has carefully 
studied all types of sledges. He will need 
strong ones if only to carry the 100 tons of seal 
flesh which he must collect in the Bay of 
Whales for his dogs. 

The sledge Byrd has decided on will be 
nearly the same as Amundsen’s. He will not 
need an Eskimo sledge because he will not 
travel on sea ice; and he must have wide flat 
runners to ride over the deep snow of the 
South Polar glaciers. Hence his favor for 
the Norwegian type which weighs less than 
thirty pounds, as compared with Peary’s 
rugged 100-pound framework built to with- 
stand the chaotic pressure floes in the far 


To supplement the dogs in hauling loads he 
is taking two 100-ton tractors. These will help 
hoist his heavy cargo from the ship’s boats up 
on to the ice barrier. They will also haul loads 
of provisions to depots near the headquarters, 
from which the dogs will in turn haul smaller 
loads to other depots farther away. Lines of 
depots about 100 miles apart will radiate in 
several directions from the base. 

“I wish we'd had a tractor in Spitzbergen!”’ 
exclaimed husky Tom Mulroy to me as I was 
writing this piece. “It took every ounce of 
strength the crew could muster to get our big 
plane up the snow slide for its take-off.” 

This gives another important duty for the 
tractors. They will no doubt be used to drag 
the ponderous Ford tri-motored plane up the 
icy glacier’s face behind the base in order that 
it may find a run long enough to get up and 
away from the Pole. 

There will also be a large Fairchild plane for 
long side trips in search of new land, and a 
smaller plane for reconnaissance or rescue 
work. The Ford, at least, will have a radio able 
under proper conditions to reach the base. 
One unique part of the plane equipment will 
be automatic cameras pointing downward that 
will permit Byrd to bring back an accurate 
photographic record of the new territory over 
which he will pass. Thus for the first time in 
istory an explorer will bring back a visible 
record of vast discoveries. 

If he can do this, besides planting the Stars 
and Stripes at the Pole, and making a thorough 
scientific scrutiny of the land he finds, he 
believes his expedition will have been worth 
many times the money, effort, and travail that 
it costs. 
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Protect Your Ideas; 


“Write for these 


FREE BOOKS/ 


At the left is a view of my 
drafting and s fication 
offices where a large staff 
of experienced experts is in 
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are prepared under my per- 
sonal super- 
vision. 
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served—Write Me in | 
Confidence 


All communications, sketches, drawings, 
etc., are held in strictest confidence in 
strong, steel, fireproof files, which are 
accessible only to authorized members of 
my staff. Feel free to write me fully and 
frankly. Your case will have my personal 
attention. It is probable that I can help 
you. Highest references. But FIRST— 
clip the coupon and get my free book. 
Do THAT right now. 


every inventor should have. 


entirely without charge or obligation. 


Clarence A. O’Brien 


Registered Patent Attorney 






District of Columbia; 
Court of Claims. 


Trademarks, and Copyrights 


Take the First Step Today 


If you have a useful, practical, novel idea for any new article or 

i d one, you should communicate with ————— 
a competent Registered Patent Attorney AT ONCE. Every year 
thousands of applications for patents are filed in the U. 8S. Patent 
Office. Frequently two or more applications are made for the same 
or substantially the same idea (even though the inventors may live 
in different sections of the country and be entirely unknown to one 
In such a case, the burden of proof rests upon the last 
application filed. Delays of even a few days in filing the application 
sometimes mean the loss of a patent. So lose no time. Get in touch 
with me at once by mailing the coupon below. 


coupon will bring you complete information 


Member of Bar of Supreme Court of 
the United States; Court of Appeals, 
District of Columbia; Supreme Court, 
United States 


Practice confined exclusively to Patents, 








Prompt—Careful 


This large, experienced organization devotes 
its entire time and attention to patent and 
trademark cases. Our offices are directly 
across the street from the U. S. Patent 
Office. We understand the technicalities of 
patent law. We know the rules and re- 
quirements of the Patent Office. We can 
proceed in the quickest, safest and best 
ways in preparing an application for a patent 
covering your idea. Ser success has been 
built on the strength of careful, efficient, 
satisfactory service to inventors and trade- 
yet owners located in every state in the 
nion 














No Charges for Information 
on How to Proceed 


The booklet shown here contains valuable information relating to patent 
And with it I will also send you my 
form, on which you can sketch your idea and establish its date before a witness. Such evi- 
dence may later prove valuable to you. Simply mail the coupon and I will send you the booklet 
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Clarence A. O’Brien 
Registered Patent Attorney 


888 Security Savings & Com. Bank Bidg., 
Washington, D. C. 

Please send me your free book, ‘“‘How to Obtain 
a Patent,"’ and your “Record of Invention’’ form 
without any cost or obligation on my part. 
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ERE is your opportunity to find 
out how much talent you have. 
simple, scientifically prepared ques- 
tionnaire tests your natural sense of 
design, proportion, color, rspective, 
etc., indicating whether it will be worth 
while to pao your ability to draw, 
and showing how much training will be 
needed. You will be frankly informed 
as to what your score shows. This 
analysis may show you the way to a 

bigger future—a real career. 


Federal Students Are 
Successful 


Many Federal School students are 
making $2,000, $4,000, $5,000 and 
$6,000 yearly. The Federal School is 
recognized everywhere by employers of 
artists, and b: 9 bere of art work. Big 
prices are paid for drawings and designs, 
for they are a necessity in modern 
business. 


Learn Commercial Art 
at Home 


If you like to draw, an almost sure indi- 
cation of talent, the Federal Course 
will soon prepare you to earn a hand- 
some income. Some students earn more 
than the cost of the course while study- 
ing. Many nationally known artists 
have contributed exclusive, illustrated 
lessons to the Federal Course, which 
has been prepared to train the student 
in the quickest possible time. No 
previous training is needed. You will 
receive personal, individual criticism on 
your work. 


Send TODAY fer Your 
Questionnaire! 


Just fill out and mail the coupon, stat- 
ing age and occupation. There is no 


cost or obligation to you. We will also 
send book “YOUR FUTURE” explain- 
ing the course and showing work of 
Federal Students. 
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Minneapolis, Minn. 
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Do You Know How Your 
Icebox Is Built ? 


(Continued from page 33) 


box in Photograph 2 is of very poor construc- 
tion as far as insulation is concerned, although 
in appearance it ranks with the others. This 
box, as the illustration shows, was cut in two, 
revealing that the heat insulation consisted of 
nothing but a one-inch air space and two 
skimpy layers of felt. At 80°, this box main- 
tained an average inside temperature of about 
64°. Even in the coldest part of the box, 
directly under the ice chamber, the temper- 
ature was 56°. 


HESE tests, made with the boxes filled with 

ice, the doors unopened, and conditions as 
favorable as possible for the iceboxes, proved 
improper insulation even before the boxes were 
ripped open. 

It doesn’t take much imagination to picture 
the sort of food preservation you would get 
with still cheaper boxes, kept only partly filled 
with ice, especially with the doors opened as 
frequently as in normal use! 

The iceboxes tested are in no sense “horrible 
examples.’’ They are as good iceboxes as can 
be obtained at the prices. Investigation of 
insulation is necessary in selecting a good 
refrigerator. 


If you are considering the purchase 
of a new refrigerator, write to the Pop- 
ular Science Institute of Standards for 
the latest edition of the booklet, ‘“‘Re- 
frigeration for the Home.” It contains 
information on various types of refrig- 
erators, important points to keep in 
mind when buying, and directions for 
proper care. The price of the booklet is 
twenty-five cents. A list of tested and 
approved refrigerators will be included. 
Address your letters: Popular Science 
Institute of Standards, 250 Fourth Ave- 
nue, New York. 





Great Oceans Under the Ground 


FEW people stop to realize that the ground 
under their feet is full of flowing streams and 
rivulets. Yet, according to the latest estimates 
of Dr. Chester A. Reeds, of the American 
Museum of Natural History, the water under 
the ground is equal in volume to one third of all 
in the oceans! 

This water, says Doctor Reeds, has been 
gathering in the ground for ages. In some 
places it probably goes down to a depth of six 
miles. Trickling through the rocks, it forms 
subterranean waterway systems, such as are 
found in the Mammoth Cave in Kentucky and 
the Endless Caverns in Virginia. 

Lakes which have their outlets in hidden 
streams are more or less common. In the Snake 
River Basin in Idaho, a river flows beneath 
voleanic rocks. And below Shoshone Falls, in 
the same region, underground water bubbles 
forth in beautiful springs at the rate of more 
than three billion gallons a day. 


Meteors Cause Imitation Quakes 


GOME weeks ago a giant meteor flashed like 
a bombshell across the skies above Georgia 
and South Carolina. Startled inhabitants re- 
ported a severe accompanying “earthquake.” 
Houses trembled, window panes crashed. 

Can meteors cause earthquakes? 

An answer was supplied by Prof. Charles P. 
Olivier, of the University of Virginia, president 
of the American Meteor Society. “No,” he 
said. But the air waves stirred up when a 
meteor plunges through the earth’s atmos- 
phere can shake buildings with their force. 
And the effects are almost exactly like those 
of an earthquake. A meteor, he said, may 
travel as fast as twenty-five miles a second— 
fifty times the speed of a shell from a big gun. 
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What Good Is Automobile 


Insurance? 
(Continued from page 638) 


company is bound to pay the other fellow’s 
damages assessed against you or agreed upon. 
Your steering knuckle breaks and your ma- 
chine crashes through a plate glass window, for 
which the company must pay. 

But suppose you smash your new car into 
your old one inside the garage, no liability. Or 

se you are taking home an expensive 
radio set which is damaged in a collision. 

Here’s what the policy says: 

“The company assumes legal liability for 
the injury to or destruction of the property of 
other persons, but excluding the property of 
the assured, or in charge of the assured, or any 
of his employes, or carried in or upon the auto- 
mobile of the insured.” 

Suppose some friend, thinking to play a joke, 
appropriates your car for a “joy ride”’ and has 
acrash. The company is not liable. 


que coverage holds good while the insured 
car is being operated by any persons with 
your permission, or with the permission of any 
adult member of your household, other than 
achauffeur or domestic servant. But: 

“The indemnity éxtended to persons other 
than the assured shall not apply if the automo- 
bile is being used as a public automobile, or is 
owned or operated by any automobile manufac- 
turer, dealer, garage, repair shop, or service 
station, unless the laws of the state in which 
this policy is issued provide to the contrary.” 
Keep that in mind the next time you ask the 
garage man to drive your car home. If he should 
smash it up, or kill or injure somebody ? 
Members of your family may sue you, under 
your personal liability insurance, and recover 
in the courts for any injuries received while 
riding with you in your car. Recently a 
mother, as “next friend”’ to their minor child, 
sued her husband and recovered $1,000 
damages, which the insurance company had to 
pay. The boy had been severely cut when his 
father drove into a parked machine. 

Perhaps it is well enough known (but it 
should be remembered) that if your car is 
being driven by anyone under the legal age 
linit, or in any event under sixteen years of 
age, the insurance company may disclaim all 
liability. 

Your insurance is automatically canceled 
when your car is being driven “in any race or 
speed contest,” whether on a race track or 


speedway or not. 


F YOUR car is being operated “in any 
illicit or prohibited trade or transportation” 
and something happens to it, the insurance 
company can revoke the policy completely. 

Be careful and accurate in your statements 
when you are applying for insurance, for a 
clause specifies that “ misrepresentation of any 
material fact or circumstance” relieves the 
insurance company of all liability. 

The policy specifically relieves the company 
from payment of any damages “ caused directly 
or indirectly by invasion, insurrection, riot, 
civil war, or commotion; military, naval, or 
usurped power, or by order of any civil author- 
ity.” 

A few weeks ago a policeman commandeered 
&@ passing automobile and directed the driver 
to pursue two fleeing robbers. The machine 
crashed into another car, wrecking both, and 
hit a lamp-post. The company refused to 
pay, holding that the damage was caused 
“indirectly by order of a civil authority!” 








Cleaning Glue Off a Workbench 


PRINKLE wet sawdust on a cabinetmak- 
er’'s bench encrusted with glue. When the 
sawdust is removed after twelve hours the 
glue comes with it. 
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YOUR FIRST STEP. The inventor should 
write for our blank form—‘*‘RECORD OF IN- 
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Our Illustrated Guide Book 
HOW TO OBTAIN A PATENT 


Contains full instructions regarding U. 8. Pat- 
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OUR TRADE-MARK BOOK 
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tection. Information regarding Trade-Marks and 
unfair competition in trade; 
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filing date in the Patent Office. To secure special preparation of 
your case send $25.00 on account with model or sketch and de- 
scription of invention. 


Our Lawyers Practice in all U. S. Courts and defend Clients in Suits involving 
Patents, Trade-Marks and Copyrights 


OUR ORGANIZATION OFFERS PERSONAL SERVICE 
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furnish, upon request, lists of clients in any state for whom 
we have secured patents. 
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VICTOR J. EVANS & CO. 


Registered Patent Attorneys 


MAIN OFFICES: 690 Ninth St., Washington, D.C. 


BRANCH OFFICES: 1007 Woolworth Bidg., New York City; 518-519 Liberty 
Bidg., Philadelphia, Pa.; 514 Empire Bidg., Pittsburgh, Pa.; 1114 Tacoma Bldg., 
Chicago, II!.; 1010 Hobart Bidg., San Francisco, Calif. 


Gentlemen: Please send me FREE OF CHARGE your books as described above. 
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TO PATENT PROTECTION 
Before disclosing your invention to anyone 
send for blank form “EVIDENCE OF CON- 
CEPTION” to be signed and witnessed. As 
registered |g omned attorneys we represent 


hundreds of inventors all over the United 
States and Canada in the advancement of 
inventions. The form “Evidence of Con- 
ception,” sample, instructions relating to 
obtaining of patents and schedule of fees 
sent upon request. 


LANCASTER & ALLWINE 


274 Ouray Bidg., Washington, D.C. 
Originators of forms ‘‘Evidence of 
Conception.’’ 
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New Jobs for Old Metals 


(Continued from page 20) 


capable of making alloys almost as light a, 
water and destined, optimistic chemists 

to be perhaps as important as aluminum, 
Four other metals still relatively unused gy 
potassium, sodium, rubidium, and caesium, aj} 
of which become so angry when anyone gives 
them a drink of water that they burst into 
flame. The familiar experiment in which g bit 
of metallic potassium catches fire when thrown 
into a dish of water will be remembered by 
every student of chemistry. This very ability 
to explode at the touch of water may have 
utility. For example, it might be possible to 
obtain power from the metals of this group by 
allowing water to act on them as acetylene jg 
made by dropping water on calcium carbide, 


NE of the most romantic stories of j 
hunts by the elements is that of boron, the 
element of household borax. Borax was the 
first chemical ever used in industry, for it was 
at least six thousand years ago that pros 
pectors gathered it in the deserts of Central 
Asia and brought it on yaks and camels to the 
civilized towns of Babylonia, one of which was 
to become twenty centuries later that famous 
Ur of the Chaldees where Abraham was born, 
Here the king’s goldsmiths,used borax to purify 
and weld the metal of those beautiful crowns 
and headdresses and necklaces dug up from 
the ruins of Ur and other cities. Without 
boron those marvelous examples of the world’s 
first jewelry might never have been made, 
For many centuries boron held that job, but 
in time the goldsmiths found better and 
cheaper chemical helpers and boron turned to 
helping other metal workers; to purifying 
copper, for example, and aiding to weld iron. 
These jobs, too, proved temporary, and 
boron’s next try was with the canners of food 
and the preservers of meat, where one of its 
compounds, boric acid, was much used to pre- 
vent decay by microbes. Sanitary officers, led 
by the famous Dr. Harvey W. Wiley, finall 
chased boron out of this job and new w 
was found in making soap and cosmetics 
such as borated talcum powder. Some of these 
jobs boron still fills successfully. Within the 
last few years boron has found two other big 
jobs—helping to make the smooth white 
enamel of modern bathtubs and other plumb- 
ing fixtures and making glassware which will 
stand heat well enough to be used as cooking 
utensils. 


HESE new jobs have enormously in- 

creased boron’s work, but production has 
increased even faster, so it is hunting more 
tasks. 

Among the elements that are overworked 
instead of underworked the chemical employ- 
ment agent gets his loudest howls from tin. 
Tin cans represent, perhaps, the greatest in- 
vention ever made by man, for they and the 
ways of using them enable us to carry overa 
food supply from one season to another. 
The tin on a can is only a paper-thin layer on 
both sides of a sheet of iron, but so many cans 
are used that the known deposits of tin ores 
are almost exhausted. There are very few 
chemical problems crying so urgently for 
attention as that of finding a helper for tin. 

Lead is another element that begins to sees 
threat of overwork ahead of it. It is the only 
known material that can properly protect 
underground electric cables. More and more 
cables are laid each year. What element is to 
protect them when all the lead has been used 
up? 
The only liquid metal, mercury, has a job 
waiting for it—running boilers in electric 
power houses; for the mercury boiler perfected 
by engineers of the General Electric Company 
is reported as more efficient than the usual 
boilers using water and steam. Unfortunately, 
there is not enough (Continued on page 145) 
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GET ONE YOU LIKE. Men-women, 18-55, 
earn $95 to $300 a Month in Post Office, 
Railway Mail and other branches of U. S. 
Government. Get Big List and require- 
ments FREE. Write, Ozment Institute, 
224-B St. Louis, Mo., IMMEDIATELY. 
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New Jobs for Old Metals 


(Continued from page 144) 


mercury known to exist in the world to justify 
wide development of this plan. 

The hard, platinumlike metal called iridium 
is much overworked, making pins for artificial 
teeth, springs and fastenings for jewelry, and 
the hard, whitish tips on the undersides of the 
nibs of fountain pens. Another platinumlike 
metal called osmium is the heaviest substance 
known, nearly twice as heavy as lead. It would 
be useful for weights, but enough of it has never 
been found. 

A few years ago platinum was a standby of 
the chemical industry because it will stand high 
heat and resist acids. About the time of the 
war platinum got a new job in making jewelry. 
This paid better and platinum walked out on 
the chemical industry completely, which is 
why chemists still get mad whenever platinum 
jewelry is mentioned. 

The chemists’ employment offices for ele- 
ments have had their successes, of course, as 
well as their failures. Only a few years ago 
aluminum and tungsten were sitting around 
with nothing to do. Now aluminum is the basis 
of one of the great industries of the world with 
a thousand jobs, ranging from construction of 
great airships like the Los Angeles to the 
making of tubes for tooth paste. 

Tungsten, as everybody knows, is respon- 
sible for the modern electric lamp. 


i ORE recently still neon, a gaseous ele- 

ment, unemployed for twenty years, has 
found employment in making the neon tubes 
used by experimenters in television and the 
new lamps which now decorate so many city 
streets with words written in reddish fire. 

Chromium, a century-old metal, has at last 
found an extremely useful job in plating metal 
tools and machine parts to make their sur- 
faces almost as hard as diamonds. Perhaps 
most spectacular of all, chlorine gas, used as a 
war weapon, is now at work bleaching most of 
the paper and much of the white cloth that is 
made in the world. 

There are still many jobs waiting to be filled. 
One thing badly needed is a good insulator of 
heat; preferably a metal, although many 
scientific men deem that too much to hope 
for. Better metals to conduct electricity are 
needed; better even than copper or aluminum. 
At temperatures of 460 degrees below zero or 
thereabouts lead and several other metals 
become better conductors than copper, alumi- 
num, or silver. What we need is something 
which will have these desirable properties at 
ordinary temperatures. 

Conversely, something that will resist 
electricity more perfectly is needed. Glass, 
rubber, and all the ordinary insulators break 
down when the voltage is great enough. 

Metals to concentrate magnetism are also 
desirable. Progress has been made in these 
magnetic matters recently by the new perm- 
alloy, an alloy of nickel and iron, and by 
some cobalt-iron alloys. There is need for a 
cheap metal that will stand white heat in- 
definitely without oxidizing. Metals or other 
substances that will slip past each other 
without friction would give us machine bear- 
ings able to run without oil. Every one of 
these jobs is believed possible to fill. The only 
trick is to find just the chemical workmen to 
suit. Whoever has the skill to do it, will 
benefit the world and make himself and others 
rich. 





An Easier Way to Fill Sacks 


HEN a number of sacks must be filled, 

holding them open with one hand _ be- 
comes exasperatingly clumsy. An easier way 
is to drive four curved nails around the inner 
rim of an open barrel, and suspend each sack 
within the barrel. When filled it is easily re- 
moved to make room for another. 








Chief Accountant 
of a Big City 


— How Higher Accountancy helped 
Nicolas von Berg to win real success 


Suppose, at the age of 11, you had had 
to leave school to go to work in a Belgian 
glass factory— 


_ Suppose, at 18, you had landed in Amer- 
ica, unable to speak a word of English— 
* Wouldn’t you look longingly at the op- 
portunities you have right now, and say, 

‘If only I had had a chance like this?’’ 

Nicolas von Berg, born in Holland and 
at 18 newly arrived in this o—. had 
every right to be discouraged at the ob- 
stacles that strewed his path— 

Instead, he studied. Learned English—grammar 
— arithmetic — spelling — geography. Became an 
American citizen, and passed the Post Office civil 
service examinations with a grade of 824%. 

Finding his progress blocked, he again refused to 
recognize the obstacles, He enrolled with LaSalle 
for home-study training in Higher Accountancy. 

Before he had completed a quarter of his training, 
he not only had landed a job but had won a 334% 
“‘raise.”” One year later he was made cashier— pro- 
moted ahead of men who had been with the com- 
pany twelve years. 

Today he is Chief Accountant of the City of Wheel- 
ing, W. Va. “Your university,” writes H. L. Kirk, 
City Manager, “‘is doing a wonderful work in pre- 
paring men to help themselves in this age of special- 
ization,” 

Obstacles or Stepping-Stones? 


If you are the kind of man who laughs at ob- 
stacles, you will want the two books that set Nicolas 
von Berg on the path to greater earning power. 
Those books are— ‘Ten Years’ Promotion in One” — 
and — “Accountancy, the Profession that Pays.”’ 
The coupon brings them to you free. 

Those “‘obstacles’’—are they stumbling-blocks or 
aaenowaas Fill out, clip and mail the coupon 


— —— —Find Yourself Through LaSallel— —- — 


LaSalle Extension University 


The Worid’s Largest Business Training Institution 
Dept. 983-HR Chicago 


I would welcome details of your salary- 
increasing plan, together with copy of 
**Accountancy, the fession that 
Pays,”’ also a copy of ‘“Ten Years’ Pro- 
motion in One,’’ all without obligation. 


CJHigherAccountancy 
Training for positions as Auditor, 
Comptroller, Certified Public Account- 
ant, it Accountant, etc. 


Other LaSalle Opportunities 
LaSalle opens the way to success in 
every important field of business. If more interested 

in one of the fields indicated below, check‘and mail now. 

















OBusiness Management OBanking and Finance 
OModern Salesmanship Modern Business 
OTraffic Management Correspondence 
ORailway Station OTelegraphy 
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Jerry Smashes Through 


(Continued from page 24) 


trying to buy his Drumwell-National stock.” 

The tool dresser grinned. 

““Somebody thinks we're going to get there, 
do they?” 

“Well, I don’t know.”’ Jerry opened the let- 
ter and read: “‘I know several others who have 
also been approached, but nobody was offered 
more than about fifteen cents on the dollar. 
This fellow claims that the well cannot be suc- 
cessful, because it is still blocked and it is being 
drilled crooked. I thought I would write and 
ask you what you think.’” 

“Fifteen cents doesn’t seem like much of a 
price, does it?’’ Medford mused. “What you 
telling him?” 

“I’m writing him to hold his stock.” 

‘Sounds to me like good advice.” 

“And I’m suggesting that he tell his friends 
to hold theirs.” 


JN DRUMWELL, the vague reports of prog- 
ress at the well were followed with interest, 
dampened somewhat by the earlier failures of 
the six wildcats in the same territory, but nev- 
ertheless alert for what might prove the open- 
ing of a new pool comparable to the one to the 
south. The pumping of the walking-beam and 
the run of the bailer were discussed in post 
office, bank, cafe, and store. 

“They’re still drilling up there.” 

m What they going to do about that crooked 
hole?” 

“Oh, Jerry Crandall knows what he’s doing.” 

Day after day the same topics were re- 
viewed. Then there was a flash of real news for 
the discussions. 

Jerry had come racing down Broadway and 
skidded to a stop in front of the Gibbsy-Smith 
supply house. He had picked out two fishing 
tools, loaded them into his car, and gone speed- 
ing back. Now it was reported that an extra 
cable had been delivered to the well a week 
before. 

Further details became known. The hole had 
been drilled around the end of the lost tools, 
virtually undermining them. They had slid 
downward on top of the working tools and 
pinned them in. But now they were loose in the 
hole and could be reached. 

Purdy Vincent Bolton was surprised. His 
soft fingers fluttered among the papers on his 

polished desk. 

a: What do you think of that!” he exclaimed. 


E WALKED to the door and back, and the 

floor creaked under his huge bulk. A 
couple of young fellows were loafing in the 
office, talking of the developments. He sent 
one to call Crandall to him. 

Notwithstanding the summons, it was the 
next morning when Jerry appeared at the 
office. 

“‘Couldn’t leave sooner,”’ he explained. 

“A very interesting situation, is it not?” the 
vice president commented, smiling. 

“Very,” replied Jerry. 

“TI congratulate you upon the impending 
success you seem to be coming to. I confess 
that you have surprised me. And I want to 
coéperate in every possible way I can. I am 
engaging Mr. Norden to help you recover the 
tools from the well.” 

“They’re already recovered. 
out at 4 A.M.” 

The vice president’s jaw dropped, and he 
grinned sheepishly. 

“Did you—was—is everything all right?” 

Jerry looked at him as if not knowing how to 
judge him. 

“We're going to fill the crooked part with 
rock now, and drill it straight,’’ he announced. 

““Yes—yes, indeed. Of course.” Bolton’s 
first apparent confusion was vanishing. He 
spread his fingers on the desk. “I shall help you 
speed the progress. We shall start two shifts. 
Mr. Norden can start (Continued on page 147) 
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Jerry Smashes Through 


(Continued from page 146) 


now.” Jerry detected a sly note in his voice. 

“No, not Mr. Norden, please.” 

Jerry’s gray eyes were cool, but little ripples 
were playing under his jaw. Bolton was rub- 
bing his hands perplexedly. 

“T hardly understand,” he protested. “I 
don’t grasp your meaning, young man.” 

“Norden was driller when those tools fell 
into the well, wasn’t he?”’ 

“Yes. Yes. But an accident—you know 
that anyone——”’ : 

*“T’ll tell you, Mr. Bolton. I feel a sort of 
responsibility in this. I talked the company 
into letting me go ahead with the well. If 
Norden comes back on the job, I'll quit.” 

** Now—why—do you realize——?” 


re being Exerciser by eliminating as many Yes, I realize. But I'd rather not talk 
+ ‘great resistance 86 as £2, ‘Build up about it, unless I have to quit. Of course if I 
und big A tastes. quit, I'll explain why. 


* (\H, WE’D hate to lose your services,” said 
Bolton hastily. ““There’s no need for— 
now just go ahead, and we'll forget about the 
Norden matter. You just go ahead and con- 
tinue to operate as you have been doing.” 

* All right, Mr. Bolton. I think we're going 
to get something in that well.” 

The tools were pounding in the hole again, 
smashing their way straight ahead now. Jerry 
marked the progress, feeling the cable and giv- 
ing another turn to the temper-screw on the 
walking-beam to let the line lower, so the 
hungry bit at the end could bite further into 
the rock. 
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A fierce sort of joy showed in his eyes as he 
took turns with the sledge, dressing the extra 
bit now dulled and battered from its work. His 
«= | bared arms were flashes of sweating tan in the 
sun as he rained blows upon the glowing metal. 
Medford grinned in admiration as the hot steel 
took form, edged and true. It was a better job 
of tool dressing than he could do. 
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“Yes, sir,” he said. “That is the kind of 
| thing I like to see. How are you progressing?” 
“Pretty well,” Jerry replied. ‘Of course it’s 
slow. Limestone formation just now.” 
Bolton nodded understandingly. He stepped 
in upon the floor. 








365 Keen Shaves 
With One Blade 


LICK, velvety, shaves forever and no more 














a . } razor blades to buy! That’s what you can 
= BEAUTIFUL job you're doing, though. —— from KRISS-KROSS, we amasing blede- 
’ ag i ae " + | rejuvenator! akes new blades out of old a 
ool—+ it's a pity it nt thoroughly oe surprising way—week after week, month after 
seal ated.”’ He shook his head, slowly, and crinkled | month. Gives them a sharpness they seldom 
under his ruddy forehead. “You know some of the | possess even when brand new! No wonder ex- 
stockholders are getting quite pessimistic about | Perts Fee ae one of the greatest inven- 
ining. expenses. Now if they could just see you work- KRISS-KROSS renews all kinds of blades (except Dur- 
" ; SEE i am). Employs famous onal stro f ter bi ° 
= P ing there, dressing that bit P He smiled a Eight “ucky leather sreoves” do the trish in 11 esseman. 
pag ger— 3 moment, and then became serious again. The Automatic, decreasing pressure. Nickel jig notifies you 
| trouble is, though, there doesn’t seem to be | When Plade is ready with keenest cutting edge steel can 
OL ! — oo ? much hope of finding oil. — the se wea Eee OFFER Now! TA RSENTS 
feel, at any rate. And, confidentially ’’—he ight now, to Introduce | i ERISS-EROS 
ka a li Th M , a , , KRISS-KROSS stropper | * 
— 0 ow IS an: lowered his voice out of earshot of Medford, | Yhich is never sold in | aabmore: sin, pour 


who had gone to the other side—“confiden- 
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That may hold nothing but water, but then it 
may bring oil.” 

“Maybe so. Perhaps you're right. But the 
feeling among the stockholders is that there has 
been enough money spent. I’m afraid—I’m 
afraid we're going to have to shut down in a 
week or so, before we go as deep as we had 
intended.” 

“Really? Do you think so, Mr. Bolton?” 
Jerry asked, (Continued on page 148) 
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Jerry Smashes Through 


(Continued from page 147) 


“I’m afraid so. Disappointing, isn’t it?” 

“*Damned disappointing!” 

““Yes, I feel as you do. Inasmuch as we were 
making the attempt, I hoped we would be able 
to reach its completion.” 

He rose and turned to go, with a sorrowful 
shrug of his big shoulders. “I thought Id tell 
you, he said. “If I were you, I wouldn’t— 
that is—well, I don’t think it would make much 
difference whether you did a little more or a 
little less the next few weeks. The way things 
appear now, it won't come to anything, any- 
way. When high speed is needed, I have a 
grateful appreciation for it, but I am the kind 
of man who doesn’t believe in asking for un- 
usual effort when it won't do any good. You 
understand?” 

“Y-e-s,”” said Jerry slowly. “I understand, 
I think.” 


Bu the news of the impending shutdown 
did not slow his work. Rather it seemed to 
proceed more swiftly, with an almost desperate 
energy. The engine steamed and the bull-wheel 
whirled, winding the cable about it. Little 
sprays of mud shot off in the wind, as the line 
came up from the slush in the hole. The tools 
rose dripping and slick and were swung clear. 


Medford brought the bailer from the side. | 
The five-foot bucket dropped swiftly into the | 








hole. Downward sped the sand line, almost a | 
mile of it. A strip of cloth which Jerry had tied | 
around it, marking the length, announced that | 


the bailer was at the bottom. 


When the whirring calf-wheel pulled it up | 
and it was drawn aside to be emptied, Jerry | 


bent close watch upon the muddy water sluic- 
ing out. All the pulped rock and earth, ground 
up by the bit, had to be brought up in that 
water. To his alert eyes, it was the story of the 
formations through which he was drilling. 
Pailfuls, saved from the outpourings of the 
bailer and left to settle, gave up dark gray silt. 
He rubbed it between his fingers, studying it 
intently. 

The bit was pounding again. Some softer 
stratum yielded more easily now. The bailer 
brought up a slush of soft green shale. This was 
no common formation. Again Jerry compared 
his records. Sure enough, the same green shale 
had appeared at 5,000 feet in the field on the 
other side of Drumwell. Jerry grinned. The 
tools plunged deeper. There were briefer inter- 
vals between the turns to the temper screw, 
lowering the line below the walking-beam. The 
five feet of extension it allowed were let out 
quickly, and a new hold was taken on the 
cable, farther up. In a day they made thirty 
‘screws’ ’—a hundred and fifty feet of progress. 


“@HUT us down, will they!” Jerry said 
through his teeth. “They'll have to 


urry. 

Medford laughed boyishly with excitement 
and pleasure. 

“It won't be long now! We're going to know 
one way or the other. Anybody that wants to 
stop us will sure have to hustle.” 

* * * 

In the parlor of his home in Oklahoma City, 
old Clarence Fittley sat talking with a 
stranger named Bleen. Fittley had retired to 
enjoy middle age after a score of years as a 
merchant in several oil towns, including Drum- 
well. Bleen’s past and present were less 
obvious. 

“What does it matter who I’m with?” 
Bleen demanded. “I want to buy the lease 
from you in my own name. I’m talking cash.” 

“But the Drumwell-National is drilling on 
it,” Fittley replied. “Even if I wanted to, I 
couldn’t sell it while they're drilling.” 

Bleen’s lips moved a little to one side and 
downward as he laughed. “ You ought to know 
more about oil leases than that. Listen here!” 
His harsh voice seemed . (Continued on page 149) 
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Jerry Smashes Through 


(Continued from page 148) 


simost to be beating about Fittley’s mild, 
ying head. “Go take a look at your lease. 
Do you think it’s extended automatically, just 
because they’re drilling? No! They’ve got to 
actually be producing oil.” 
“Yes, I know that. But as long as they’re 
working, I feel I oughtn’t to take it away from 


m. - 

“Qh, you do! And if they get a dry hole, 
then where are you? I’m offering you a good 
price now. Do you expect me to let it stand if 
they don’t get oil? Don’t forget, there’ve been 
six wildcats in that neighborhood, before this 
one.” a 
“Of course—— 

“And what’s more, suppose the Drumwell- 
National doesn’t want to renew the lease?” 

“Oh, they wouldn’t let it go now.” 

“Wouldn’t they? I don’t know. Why don’t 
ou call them up on long distance, and see?” 

“But I don’t believe 2 

Bleen had got up to go. 





“¥70U think it over,’ he commanded. “I'll 
be back tomorrow.” 
Next afternoon found him in the parlor 


again. 

“Well, what do you think now?” 

“I phoned Drumwell last night,” Fittley 
said slowly. 

“Yes? What did they say?” 

“Mr. Bolton down there said they hope to 
complete the well before the lease is up.” 

“Expects to get a gusher, does he?” 

“He didn’t say that.” 

“Well, suppose they don’t complete the well 
in time. Then what? Will they pay you for a 
new lease?” 

“T gathered from Mr. Bolton that they’re 
short of funds.”’ 

Fittley was shaking his head slowly, puz- 
aedly. Bleen laughed his one-sided laugh. 

“What are you going to do about it? Pro- 
tect yourself?” 

“T guess I'll have to. I can’t afford to throw 
money away.” 

When the interview was concluded, the two 
men went together to a notary, and executed a 
new lease. 

“Of course,” said Fittley, “if they get oil, 
this is void. I’m dating it the twenty-fifth. The 
other lease lasts till then.” 

“0.K.” said Bleen. “‘That’s five days off.” 

* * * 

A’ THE rig the engine drove the bull-wheel 

fiercely, the wet cable streaked up out of 
the well, the steel drill-stem emerged, rose some 
thirty feet in the derrick, paused with the bit 
hung dripping over the hole, and was swung to 
the side. The bailer went down, came back 
brimming, and was quickly emptied. Part of 
~ contents went into the bent pail on the 
oor. 
In the motion of turning back to the hole, 
Jerry Crandall stopped abruptly. Off balance, 
he jerked back, dropping to one knee and eye- 
ing the sludgy contents of the pail. His posture 
was tense. - 
“Phil, come here!”’ 
He called the tool dresser without taking his 
eager gray eyes from the bucket. Medford 
came bounding. 
“Look!” Jerry commanded. 
On top of the muddy water a thin film 


showed, faintly iridescent. It caught the light 


in elusive, changing colors, streaking and spi- 
raling into fanciful patterns. 

Medford bent down with his hands on his 
cnees, 

“Say!” he exclaimed. “Say!” 

They set the pail aside and bailed again. 
The same thin film topped the water. Jerry 
went into the engine house and brought out a 
little can of silt, left there to dry, from the 
morning’s bailing. He took a portion of it in 
is fingers. (Continued on page 150) 
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**Must be the Wilcox,”’ said Medford. 

**T wasn’t sure,”’ said Jerry,“ but it must be.” 

He examined it minutely. Was it the Wilcox 
sand, the same formation of porous sandstone 
which had yielded the gushers to the south? 

“We'll go a little deeper,’ he said at last. 
** About a screw. We'll see how it looks then.” 

Before they had gone half of the five feet, 
Jerry brought the bit up. A run of the bailer 
showed a foot of blackish oil topping the column 
of water at the bottom of the hole. 

“Tt may not be anything,”’ he declared, re- 
straining his enthusiasm with visible effort. 
“There may not be enough there to pay for 
pumping, let alone drilling.” 

“Why not go ahead deeper?” the tool 
dresser urged. “‘ Why not let’s find out?” 


HE bit was already partly into the mouth 

of the well, when Jerry paused. “No, 
wait,” he said. ‘‘There’s not a bit of storage 
here. If we go pounding around down there, it 
may blow in on us. No telling how much would 
be wasted before we could get the tanks up, 
and a line laid.” 

“That's right, too.” 

**T think we have it, now. I think we have.” 
Jerry was exultant. “But there's no use being 
excited and going about it clumsily. If this is 
it, we have time enough to do it right.” 

In spite of themselves, the two men were 
beginning to give way to their glee. Medford 
did a jig-step on the derrick floor. Jerry’s 
teeth showed white; he gripped the tool 
dresser’s arm. 

“Stay here while I go into town,” he said. 
“I’m going to have them rush storage.” 

Jerry's car raced to town. When he returned 
he announced, “‘It'll take a week.” 

**A week?” Medford complained. “How are 
we ever going to wait a week?” 

“Pretty hard, isn’t it? But haste might 
make waste. It’s lucky we didn’t go ahead. A 
lot of oil could be lost in a week. Of course— 
we may not get it after all. This may be just a 
pocket.” He bit his lip at the thought. “I’m 
pretty confident, though. I stopped by—to 
tell Bolton. He wasn’t there. I left word for 
him to come out.” 


HE vice president came in a car with 
another man. Medford saw them in the 
distance. 

**Who’'s the fellow with him?” he asked. 

“IT don’t know. Better be careful what we 
say. It may not matter. But I'll get Mr. 
Bolton by himself and tell him.” 

**Doesn’t he know?” 

“Not yet. I didn’t tell them at the office. 
We'll go on just as if we were drilling. Then if 
Mr. Bolton wants to let the other fellow in on 
the news, he has the authority to do it.” 

The two men were climbing out of the car. 
Bolton came somewhat in advance of the 
other, who remained a short distance from the 
rig, surveying it contemplatively. 

‘* Hello there!’’ exclaimed the vice president, 
in his rich, strong voice. ‘‘How are things 
going?” 

‘Pretty well,” Jerry announced. 

The stranger was nosing about the rig, gazing 
into the little ditch which had carried away the 
water bailed from the well. Traces of oil re- 
With a loud call to Medford, Jerry 
had the bit started into the well. -It would help 
to allay the stranger's suspicion. 

Holding tightly to the brake-lever which 
regulated the speed of the descending tools, 
Jerry beckoned to the vice president. 

“*Mr. Bolton. Please.” 

Bolton came up to him. 

“I thought I'd better call you,” said Jerry. 

“Yes? Anything special?” 

“*Well—we have quite a showing.” 

Bolton glanced toward the stranger, who was 
out of earshot. 





Jerry Smashes Through 


(Continued from page 149) 


“Ts it—ah, imminent, this showing of oil?” 

**It looks pretty good.” 

The vice president crossed his arms over his 
huge, plump chest and eyed Jerry keenly, 

* Young man,” he said, “I’ve got something 
interesting I wish to talk to you about.” 

“Yes?” 

Jerry was reserved. The details of his own 
news could wait. Holding to the brake-lever 
he was attentive to Bolton. ; 

“You're a clever young man, with brains,” 
the vice president began. ‘‘ You've shown that 
your worth is mighty valuable to anyone who 
really knows how to appreciate brains.” 


“Thanks.” 


*“\7 OU could earn yourself a great amount of 

money if you so desired.” Bolton laid a 
friendly hand on Jerry’s shoulder, and lowered 
his voice almost to a whisper. ‘* These hick 
stockholders back East never did appreciate 
the gigantic problems that confronted us prac. 
tical oil men. Now they are so tight that they 
not only don’t’ wish to pay a young man like 
you what you are entitled to, but they even 
won't put up the money that is required to 
renew this lease. It would serve them right if 
they lost it.” 

Jerry did not reply. He was gazing steadily 
at the vice president, almost without expres. 
sion in his cool gray eyes. 

Bolton beckoned the stranger to come. 

“T want you to meet a friend of mine. This 
is Mr. Bleen. Mr. Crandall.” 

They shook hands gingerly. Bleen watched 
Jerry’s face sharply. 

**Now see here,’ Bolton whispered, “the 
company’s lease expires in % 

‘In the near future,’ Bleen interrupted. He 
had not taken his eyes from Jerry’s face. Some- 
thing he saw there seemed unsatisfactory. “A 
lease doesn’t last forever,” he added vaguely: 

“The lease expires in the near future.”’ The 
vice president had accepted Bleen’s wording. 
“Now a group of men who do not squeeze a 
dollar so penuriously have arranged to take it 
over after its expiration. They would be glad 
to give you a mighty profitable share if you 
will just codperate with them.” 





His face had 


Sst ILL Jerry did not reply. 
Bolton 


taken on a steel-like hardness. 
seemed not to notice it. 

‘The only thing for you to do,”’ he continued, 
‘is just not to say anything about the condi- 
tion of the well here, and—and—ah, not pro- 
ceed very fast for the next—”’ 

“For awhile,’ Bleen interrupted. 

“That's it,” said Bolton. “Just don’t pro 
ceed very fast for awhile.” 

Jerry spoke only two words. 

“Get out!” 

Bolton flushed and gaped. 

Apparently,” he said, “‘you don’t seem to 
understand.” 

“TI do,” the driller snapped. “Listen. | 
understand some things now that I only sus- 
pected before. I wasn't sure you were back of 
Buck Norden when he lost those tools.” | 

*“Why—why, my dear young man—an acc 
dent—”’ 

“Accident? When we fished them out, the 
piece of cable on the end showed what kind of 
an accident it was. That cable wasn’t broken. 
It was filed!” 

** Look here, young fellow!’ Bolton’s man- 
ner had Suddenly lost its honey. His face was 
crimson. He began to bluster. ‘You cant 
stand here and say 4 

**Get out!”’ Jerry ordered. 

Bleen shrugged his shoulders slightly and 
pulled at Bolton’s arm. 

**“Come on. What's the use?” 
stood arguing near the auto. : 

Jerry’s eyes gleamed with further recognr 
tion. For the car in (Continued on page 161) 
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Jerry Smashes Through 


(Continued from page 150) 


the road had the outlines of the coupe which 
stood there briefly on that night when he 
had slept at the well. 

Bleen was urging Bolton to leave the 

lace. He threw his coat back, showing a 
folded paper in an inner pocket, and laughed 
his queer, one-sided laugh. What was the need 
of further argument? The lease would be 
theirs in three days. The driller did not sus- 

t. The well would not be producing oil 
before that time. 

But Bolton would not yield. Jerry’s 
words about the filed cable had been disturb- 
ing. He came back, with a new strategy. 

“Look here now, young man. I’ve always 
liked you.” The old syrup was back in his 
yoice. “ You know, you’ve made some pretty 
serious remarks.’ He put his hand out toward 
the driller’s arm. “‘I wish a 

“You see that cable?’’ Red anger flamed 
beneath Jerry’s tan. He flung his finger 
toward the line descending into the well. 
“There’s a strip of cloth around it marking a 
mile. When that cloth shows up, you'd better 
be gone from here, if you love your hide!” 

The vice president glanced at the cable. It 
was speeding faster. 

“See here, young fellow 

He backed away. Jerry followed. Bolton 
turned and broke into a run. He jumped into 
the coupe, after Bleen. 

“Hey! Look! Jerry! Look!” 

Medford was yelling excitedly. He ducked 
under a timber of the derrick, jumped to the 
ground outside, and ran, looking back over 
his shoulder, and shouting. 

“Look! Jerry!” 





” 





 pogmapetag G Bolton in his anger, Jerry had 
let go the brake lever. The tools had gone 
smashing to the bottom of the hole. It was 
all that was needed. 

There was a rumbling. A roar. A black 
column of liquid shot up, thundering like a 
suddenly freed Niagara. There was a crash, 
the sound of splintering wood, and the steel 
tools tore through the derrick timbers, a 
three-ton bullet shot through a mile-long gun. 
Jerry stared, wide-eyed, as if stunned by the 
suddenness of the thing. Off to the side, Med- 
ford gaped for a moment, then leaped into the 
air, turned a handspring, and came dashing 
toward Jerry. 

Medford clutched at Jerry’s arms and shook 
him. In a moment the driller’s tenseness 
snapped as he flung his own hat madly into 
the air and joined the tool-dresser in his antics 
of glee. They shook each other’s hands, danced 
in a crazy circle, and let go their hoarse voices 
in unheard cheers. 

From Main and Broadway, Drumwell, you 
could see the gusher, spouting out over the 
crown-block, giving off a feathery spray in the 
wind, a great black plume of-oil announcing 
the discovery of a new pool and new millions in 
wealth, signaling the triumph of a driller who 
wouldn't be stopped. 

Bolton and Bleen sat dejectedly in the office 
that night. * 

“T guess I’m done for with the Drumwell- 
National,” said the vice president. 

Bleen gave no sign of hearing. He took a 
folded paper from his pocket and crumpled it 
viciously, mumbling to himself. 

“If they’d just been three days later!” 

At the rig, Jerry was frowning, while a work 
crew plied picks and shovels throwing up 
earth embankments to hold the lake of oil till 
pipe-lines and tanks could be completed. 

“L could kick myself!” he complained to 
Medford. “I shouldn’t have lost my temper. 
Then we wouldn’t have had this makeshift 
work.” The pinch of conscience showed in his 
bright gray eyes. “We'd have saved the com- 
pany this money, if I'd waited just a week to 
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ring it in!”’ 
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Take the milk industry for instance. The first step is to heat the milk to Ja a tard te ey tompenmuse in gone Sane 
142° to 145° and hold it there for thirty minutes. At less than 142° any germs Dycos Stormoguide 
of communicable diseases that might present wouldn’t be killed—at more Forecasts the weather twenty-four hours ahead with 
than 145° the cream line is killed. This process depends entirely upon proper - dependable accuracy. 
temperature control. This is absolutely controlled by using Jecs Single Duty a pe peed ne ae 
Thermometers and %ecos Recording Thermometers says one of the largest Liimiu~auttaaea—- 
creameries in Detroit who report a saving of $4,800 yearly by using eos Zycos Home Set 
Instruments—the Sixth Sense of Industry. Bake Oven Thermometer, Candy Thermometer, 

And the same manufacturer has gone a step farther in insuring the purity of sacs eames cimmeeteeaes 
his product by putting %cos Temperature Regulators on his low hydro-pressure A necessity in every home. 
bottle washers which allows the bottles being washed, sterilized and cooled to pcos Quality Compasses 
45° and then immediately filled without being handled. This insure’ putting To show you the right way in unfamiliar country. 
out a product with the minimum of bacteria content. Your dealer will show them to you. 

If you are in charge of manufacturing any product that goes through heat Zycos for the Medical Profession 
treating processes it will pay you to investigate the possibility of saving money Iycos Sphygmomanometer, Pocket and Office types. 
and insuring the uniform quality of your product by installing %cos Instruments Fyeoe Urinalysis Glassware. 
in your plant. We make 8,000 varieties of heat indicating, recording and con- Tycoe Fever Thermometers. 
trolling instruments. Just tell us what you make and we will send you informa- Ask us, on a postal, for booklets on any of the above. 


tive literature—or our engineer will consult with you on the application of 
Zeos to your particular manufacturing process. 


Taylor [Instrument Companies 
ROCHESTER, eee ‘i U.S.A. 


Canadian Plant: See BUILDING, TORONTO 
SHORT & MASON, Ltd., Manufacturing Distributors in Great Britain 


























cos Temperature [nstruments 


INDICATING - RECORDING ~ CONTROLLING 


R. R. DONNELLEY & SONS CO., CHICAGO 







































FOR power to run a working model, we 
recommend a miniature electric motor, 
powered with a set of Eveready Colum- 
bia Dry Batteries. This is a combina- 
tion that’s light enough to make the 
model and its self-contained power 
plant fully portable. The batteries have 
long-lasting pep and power, and furnish 
current wherever they are, independent 
of outside wires. This is the simplest 
and cheapest and safest source of power 
for models. But be sure you get Ever- 
eady Columbias, for theirs is the stamina 
that puts a demonstration through to a 
flying finish. 

NATIONAL CARBON COMPANY, INC. 
New York S 





When you build a working model 


EVEREADY 


COLUMBIA 
Dry Batteries 


-they last longer 


FOR RADIO: You'll buy fewer and 
better dry cell “A” batteries if you 
insist on the Eveready Dry Cell Radio 
“A,” No. 7111. This special cell, 1% 
volts, is built by a new process and 
lasts unusually long in radio service. 
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We Made No Mistake— 
Neither Will You 


with 
For seven successive radio seasons remer-lully 
every Bremer-Tully product has if 
been outstanding. emer U 
—— 


Bremer-Tully offer you: 


Quality that only 
years of experience 
can bring— 


Satisfaction that 
comes only from 
having the best— 


Seven years of highest 
quality radio manufactur- 
ing experience is behind 
every Bremer-Tully prod- 
uct. 


Every B-T product is 
Quality throughout. No 
ine S ~ single item was ever built 
B-T Speaker— ive aS 
oe 4aN to sell on price—yet you 
A Better *. . ; 
Reproducer— ‘A 4 \ will find that Bremer- 
Dynamic SAK) 7 Tully quality costs less in 
i Mm the end—and brings you 
st as oS much greater satisfaction 
in the meantime. 





There is a Quality dealer 
near you who will dem- 
onstrate, if you desire. 


Send Coupon for details. 





Are You Interested in Television? 
We are at work. Send the coupon and we will advise 











you as soon as there is anything definite. 


Seven models of radio receivers fill every 


Send details on ORapto Recetvers 
reasonable requirement—$130.00 to $750.00 








Sg 
| 
| COCone Speakers O)Dynamic SPEAKERS 
CODemMonstraTION = TELEVISION 
Bremer-Tully Mfg. Company | Name 
656-662 Washington Blvd. Faas 

Chicago, IIl. 7 

| City ____ ; es _State 
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